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000000000 b0o0o0bboOd python -c command [arg] ... 0000000000000
0000000000000 command D000 0O0O0O0O0O0O0O0OOPythonOOODDOOOOOOOO
0000000000000 b0oboooo0obOo0og0 command DO 0ODDO0O0OO0OOOO (OO:
nooobooooobooboooooo

Python OO OOOOOOOO0O0DODODODOOOOOO0OO0O0O0O00000000Opython —-m module [arg]
... 00000000 medule 00D 0DODOODOO0O0ODODOOOODODOOOOODOOOODOOOOODODD

python file d python <fileOOOOOOOOUOOOOOOOOOOOOOOOOOO input ()
O raw_input () DO000O0O0OOOOOOOODOOODOOODOOOOODO file0000O0DOODODOO
doodoo0o0doodoodoDoooDooDooDooooooDooDoooDooDoOooDoOOoDoOon
0o0000oDO00odoooooDoDO0ooDo0o0oooooD (@CuUOoobD0o0oooooooDoooHoo
oo0 pythonOOODOOOOODOODOOODOODOOOODOODOOOOODODOODODOOOOO

gbbooboboaobooboobooboobbooboboobbooboobbobbobbobboboban
gooooooooo -s0b0obooboobo0oboobobo@uobobbooooboboobooDbOobo
gboboobOobooboobobooobooboooobobooooboobooon)

211 0000000

0000000oOoO00ooo0o0ooo00ooo0o0oo0DoDo00ooo0o0oDooo0oDoOoooDo
000000000000 sys.argv 0000000000 DOO0OODOOsys.argv 000000000
00000DbO0O00OO00O0O0O0OOo0bOO0bDOobO0O0oDO0b0O0ObO0ODbO0ODOO sys.argv(0]1 00
gbooobooboooooboobogboboo r-r(b0o0bUob0o0b0)b0o0bU0O0Osys.argv[0]
O/'-- 000000 —ccommand 000 00sys.argv[0] 0 "-c/" 000000 -mmodule 00000
O0sys.argv(0] 000000DO0OOO0OOODO0OOO -ccommand 0 -mmodule 000000000
O0000COO0PythonODOOODOODOOODOOODOOOOODOOO sys.argv 0000 command O
module D00 O0O0OOOOOOOO

212 00000

uoboobooboboob wyyOoobOoobooboooooooboobooooooooobo oooDo
O (interactive mode) D 0 00 0000000000000 O0O0O0OOOCOOO0ODO OOOOCOO (primary
prompt) DO U0D0D00O000D0OOO0O0DOOOOOOO0ODOOOOODOOOO0ODOOOOO0OOO0O00OO0
OO0 C>>»)0000000D00000D0000 (000 continuationline J00)0O0000O0O0O00ODO
0000000 (secondaryprompt) D00 D000000D0O0OO00O0O0O0O0O00O0DOCOOOO0OOC(...)
gooooooooooooboooobboooobooobooooooobobooooboooooooboo0oooDbDO
oooooooo

python
Python 2.6 (#1, Feb 28 2007, 00:02:06)
Type "help", "copyright", "credits" or "license" for more information.

>>>

gboboobobooboo ifgboboobobooboobooooboobooobooboboog
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>>> the_world_is_flat = 1
>>> if the_world_is_flat:
print "Be careful not to fall off!"

Be careful not to fall off!

22 J00000O00DOOOO

221 00000

U0ooobD0o0obo0oob0oobOo0obbo0o0oD0o0bboOooDOooDO (stacktracey DOOODOOOO
oboobooboooooobooooooooboooboooobo;ooboobooobOooboOoOooDn
oobooo0oboobOoooOooobOooooOoOoooOobooobOooooobooboobOoooOooon (cry
OO0 except 000000000 DOOOOOOOOODOODODODOOOO)ODODODODODOODOO
boooboobobooooooooboboboooooooboboboboooOobobOoboon
gboooooboobobooooobooboooboooobOobobooooboboboooooboOoboon
oO;00000000000000000O00bO0000O00bOO0O0O0O0bO0bOO0O000a

000000 (interrupt characterDd O O 0O Control-CO DEL) D0 OO0 OD0OOODDO0OOOOOOOO
00000000000000000000000000 '00000000000000000000
OO KeyboardInterrupt D0 OO0OO0O0O0O0OODODODO tryOOODOODOOOO

222 00000 PythonOOOQOOd

BSDODO Unx JOOOOO0OOPython OO ODOOOOODOOO0OOODOODOOOOOOODOOODO
oboooooboooogon

#! /usr/bin/env python

ohooboboooobooboboboo paTHOOODOODOOOOOOO)O0O0OO0OOODOOOOOOODOOO
uobooboboobobooobboabbobo#r bgboboobobooobboobbooboobogn
O0o0o0o0oo0bo0obboOo00obO00oD0O0bboOob0b0On WindowsD O (“\r\n’)D00O0ODOO Unix
o0 ¢\nH)OOoOobOOobOoOooOOobOobOooooobooooooboobooon r4# 04 Python
obooobOoboooobooboooooboboooooboooooaon

chmod 00000000 DOOO0OOODOOOOODO@COODOO)YODODODOOoOoOOoDOoDO

$ chmod +x myscript.py

Windows 00070000070 000000000000Python000000O0O0O00OO0OO .py0ODO
U000 python.exeOOOOOOOODO PythonOODOOOO0OOO0OO0OO0O0O0O0OOOOODOOOOODOO
Ubob0obD.pywdDOODO (OD0O:pythonw.exe D) ODODODOODOOOOO0OO0O0O0OO0O0D0O0OO
gooooooo

I'GNUReadline 0 0000000000000 000D0O00O0OOO0OOOO
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223 0000000DOOOO

ASClIDODO0OOODOOboDOoboOoooobD b python DO ODOD0OODOOODOOOOODOOOODOO
uboooooo #!' oboooboooobobobobooooooobooboboooooobOoboOobn
obooooobooooon

# —%— coding: ODO0OOOOOO —»-

ubogbobooboobobobooboboobobb bboboboboboobobooban
OO00o0bo0oOob0o0ooobOoObDOdUnicodeD000O0ODO0OODOOODOODOOODOOOODOODOO
0000000000000 0D0000 PythonOOOODODODOOODODD codecsODOOOOODOO

ob0O: OD0:000000000000000000 uwtf-80 cp9320000000000000O0O
oooooooboooooo

obooobobooobobooooboooooboooooooobooooobooooobOooobooooonn
gbooooboboooboobooboooboobooboooobooboobooboOobobooobooDbobn
gooooboooboooobobobooogooo

O000 Unicode 0 O0O0O0O000DOO0OO000DODOOO00ODOwtf-80000000 uwtt-8000
O0000000utf-80000000 WindowsOODODODODOOODOOO print "O0000O"0OD0ODO
uboobuogboobgbbooobobooboobuoobab ecp9320bbgbboonboonogn
print u"OO0OOO"O0OOO UnicodeDOOODOODOODO

OO000D000000000 Unicode DO0O0O00OD0OODOO ISO-8859-15000000000000DO0
OOISO-8859-15s 0000000000000 (ordina) O 164 000000000000 83640000
(Unicode OO0 0O0ODO0OO0OOODODOOOOODOO)ODOOOODOODODO

# —#— coding: 150-8859-15 —x-

currency = u"€"
print ord(currency)

oo0oDoobOo0oooboooooo urk8uunoognon (00O BOM: Byte Order Mark) D O O UTF-8 O
odooooooooobobobooboooooooooboobODOIDLED Options/General/Default
Source Encoding/UTF-800000000000OUTFROO0O0OOO0OOO0OOOO0OOOO0OOOODOO
oboboobboooob @2000)00 PythonOD0OO0OO UTFROOOOOOOOOOOODOOOO
oooobooooob0 (mnixObOOoOoOoOooOooooboooO)s!' OOO0obOOOoDOobOOoOooDOoDbO
gbooobooboooooboooooao

UTF8 O (DO000OO000o0oboooobo0ooboooooo)yobooboooboboooboobobobooDbo
ooooboooobOoobooooobobobooboooobOooobDOoooOoboO AScnooooo
bobooooobooboboboooooooooboobobobooobooooboboboooooono
oo uTr8so0uoboooboooboobooboooooboooooooboobooobooooboooDbn
gboabuogboogbooboboboaoboaobodanod

8 020 PythonOOOOOOOOOd
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224 00000O0OOO0OODOOOD

Pyhon OO OO00OOOOO0ODOOOOODOOODOODOOODOOOOODOOOODOOOODOOOODO
Ubobooboobo0oboo0ooboboOobDbOO pYTHONSTARTUP OO ODOOOOOOOODOOODOO
oboboobooooooooooooobOobobobo0obob0o0oonboO0n UnixOODOO .profile
ooooogo

OO000oDoOoO000ooO0O000ooO0O00o0ooo000PythonO0O0O0O0D0ODOOOODOODOOOOD
oboooogn /dev/ttyOOO0O0OO0OO0O0OO0OO0O0O0O0OOOO0OOOOCOOO@OOODOOOOOOO
gbooooooooboo)oboboobo boboboboooooboboboboooobobOobooo
goooooobobobooooooboboooooooobobooobooobDobDoobobDobDobO
OO00000Dmport 0000000 DOOOOO0ODOOOODOOOOOOODOOODDOOOOOD
Ob0O000000 sys.pslU sys.ps2000000000000O00O0O00O0O0O0O0O0OOO

000000000000 000o00oo0dDO0ooo0ooo0oo0Ddoooooooooooooooon
0000000000 if os.path.isfile(’ .pythonrc.py’): execfile(’.pythonrc.py’)
0000000000000 bO0000000O0O00O00O0o00oO0DO0oDoOO0O0bOO0ObOOoOoOOooOOon
do0dooooooobooooooooooooooooooonoo

import os

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

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

og
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gboboooobobooooobobooooobobooooobooboobooboobobooooboOoDboOobn
obooooOoboooooboboooooboooogo

O000D0D0o0o00oo0o0o0ooDo0ooooOoOPython0 00000000 OOOOODOOOOOD
gboobOobooooobooooboobooooboboooboobooooa

0:
#UOODOODODOOOOOO
SPAM = 1 # 00O0ODOD0OODOOOOOoOOO

# ... 000000000 !
STRING = "# UDOUOOOOOOOOOOOOO"

3.1 PythonOOOOOOOO

00000000 PythonOOOODOOODOOODOOOOOODODOOOOOODOOOOOOOOOD
>>>000000000000o0o0o0ooboooocooaon)

311 0

obooboobobooboobooobooobooo:-obobo0ooboooboobooobooboobooobn
gobooobo:000 +,-,+,/0 (Pascal0 COOOO0)000O0O00O0O0O0O0O0O0DOO0O0DOO0ODOOOO

11
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gboboobOoboooobobooooooooon

>>> 242

4

>>> # 0000000
. 242

>>> 242 # 00000000000000O00O0OC00O0OO
>>> (50-5%6) /4

>> # 000000 fleor (DOUOOOOODOODOODO) OOO :
... 7/3

2
>>> 7/-3
-3

o0 (¢=/H)oboooboobooobooboobooobooobooobooboboooobobooooDbobo
gbooooobooog

>>> width = 20

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

gbobooboboobooboboooooboooo

>>>x=y=-2z=-0 #x0 y0O z0OOOOOO
>>> X

0

>>>y

0

>>> z

0

oooooooobooo @ooooooooooo)“ocb>0oooooo0oooooooooooooD
gbooooOoboooobooboooood

>>> # 000000000000
. n
Traceback (most recent call last):
File "<stdin>", line 1, in <module>
NameError: name 'n’ is not defined

gbobooboooobooooboooobooobooooo@uboo)ooooboooboobooooobo
obooooOobooobooboboooooboooogo

>> 3 x 3.75 / 1.5
7.5

>>> 7.0 / 2

3.5

gboobooooboobooooobooboo jho0o gohoOoO0oOobOoO0oOOoOoooOOobOoooOoDbo
oooo0O (ooOo+000 5 0000000000 complex(D0OO0, OOO)OO0O0O0ODOOOOO

>>> 13 x 1J

(-1+07)

>>> 13 % complex(0,1)
(-1+07)

>>> 3+13%3

12 030000000 PythonOOO
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(3+39)

>>> (3+17)*3
(9+373)

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

booooooboboboooooooboobobooooobooooboooono zO0b00000OO0
U00000000 z.real z.imagdOOOQ00O

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

1.5

>>> a.imag

0.5

UbobobOoo00o0o0oobOobon (float (), int (), long()) 0000000 O0OO0O0OODOODO—
OO000DoOo0o00oooO0O000oooOO000bOOo0000DOO0O0O0DO0ODO0O (magnitude) O (O
00000000)0000 abs(z) DODOOO0OO0OODOODOO0O0 z.realJOOOOODOODO

>>> 3=3.0+4.03
>>> 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

oooooooboooOOobO0o00oooooDoDO _0oo0ooOoOoO0o0o0O00O0O0O0000000 PythonOOD
oboboobOobooooboboooooboooooobooobooboooooboOooo

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

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

bobooboobobobooooobobooooooobobobooooboobobooooobOobooo
—Oooboobooboobooboooboobooboobooobooboobooobooooboooonooo
obooooOobooooboobooooog

312000

OO00000PythonDOOODODOOOODOODOOOODOOOOODODOOOODODOODOOOOD
obooooOooooooboooooo

>>> ’spam eggs’
' spam eggs’

>>> "doesn\’t’
"doesn’t"

3.1. PythonOOOQOOOOQd 13
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>>> "doesn’t"

"doesn’t"

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

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

>>> ""Isn\’t," she said.’

""Isn\’t," she said.’

gboooooobooboboooooboobooooooboboo0oooboboooooobOobobo
boboobooboboboobooboboobooboobdooooooobobooooooboboon
gboooboooobooboog

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

\n0000000CO0O00O0DOO00O000O00000bO00O000O00bOO00bOO000O00O00O0000
gboboobobooobooboooobooboooobobooooboobooboOoboooogo

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.

gooooooooobooboooooooo »O00 00000 O00O0DOOOOODOOOO0O0ODO
gboooboooboooboobooboobbobbobobooboboobbobbobboobbobbon
ubooobooooboon

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

-H hostname Hostname to connect to
mmonw

gooobbobboooooobo
Usage: thingy [OPTIONS]

-h Display this usage message
—-H hostname Hostname to connect to

dodooooo raw” 00000000 \nOOOOOOOOOOOOOOOOOOOOOODOOOOO
000000000000o0oo0000oooo00o0ooOoooooobooo0ooOoboooobooobooOoboono
oo:

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

print hello

ubooobOobooooboboon

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

boboobooboboooooooboobooboooobobooooooobooboooboobOobOoon

14 030000000 PythonOOO
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boboooooboboboooooooobooboboooooooobOoboboboooooono
gooooooboooooooooooooooboooobobooooboo0oobboooooooooon
gbobobobooooooboobooooooooobobobobOoDob000o@OoO0d print
ubboobobooooboobooboboooobooooboOobooon)

obooO +000000000 @obobooboooboo)boobooboo«~000000000D00000
ooo

>>> word = 'Help’ + 'A'

>>> word

"HelpA’

>>> </ + wordx5 + >

' <HelpAHelpAHelpAHelpAHelpA>’

oOobOooboobO0oobObooboboobobOoboboo: 000000000000 word = 'Help’
'Argboobobobobgosbobobobobobooooooooboboboobobobobo
ubobooboboooobooboooodg

>>> ’'str’ ’ing’ # <—- 0OO0O ok
"string’
>>> ’str’ .strip() + "ing’ # <—- OO0 ok
"string’
>>> ’'str’ .strip() ’ing’ # <- 0O0OOOO
File "<stdin>", line 1, in ?
"str’ .strip() ’ing’

A

SyntaxError: invalid syntax

gboooooobO@ooboooo)yoboooboooogo,cobooboooobooooboooboon (o
gooo)boobooobbboobobobOoboooobobooob;b0b0bobooooboboo1Ibo
bboO0OIconO0O000O00O0O0OCOOO0ODOO0COOOOO:00000000000000000O000OOC
gbooooooooo

>>> word[4]
IAI

>>> word[0:2]
14 Hel

>>> word[2:4]
r lpl

goooooobooboooobooboooooobooobo;oboobooboooOoboobooob bbb
oobooz2000o0oooooooooooboooooooooooooooooOoooooD

>>> word[:2] #0O00O0O 200

IHeI

>>> word([2:] # 0O00OO 2 000000003
IlpA!

cOoboooboobooOPythonOOOOD0OOOOO0ODOOOOODOOOOCODOOOOODOOOOODOODO
oboocooOobooooobobooooooo

>>> 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):

3.1. PythonOOOQOOOOQd 15
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File "<stdin>", line 1, in ?
TypeError: object does not support slice assignment

gboocobOoboooobobooooobobooooobobooooboOobooooo

>>> "x’ + word[l:]

" xelpA’

>>> ’Splat’ + word[4]
"SplatA’

obooo0O0obo0oooobooooodn:s[:i] + s[i:10s000000000

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

oobooboooooooboooboboobooooooooooooobooooboooobo:000000000
gbooobooooboooboobooooboooboooobo@uobooD)oboobooooDbo
oooooo(@uoooboo)ybooboboooboobooboooooo

>>> word[1:100]
"elpA’
>>> word[10:]

rr

>>> word[2:1]
rs

gboobodgboooboobooboobobboboboood

>>> word[-1] # 00000

IA’

>>> word[-2] # 0000 200000
Ipl

>>> word[-2:] #000 200

IpA/

>>> word[:-2] # 000 200000000
"Hel’

o0 ob0O00OObOOobOOoOOObOObOOOoOOobOoOoOOobOOobOoOoOooboOon!

>>> word[-0] # (-0 0 oQOoonOo)
IHV

oboooooboobobooooobOoboooooooobobooooooobobooooboOoDbOobn
goooobooobo@oboboooo)ooooboooooboobooooobooo:

>>> word[-100:]

"HelpA’

>>> word[-10] # 0O00O0O

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

IndexError: string index out of range

O000000o0oooooooooDoDDDO000000000000D 000 (between) D00 O0O0DOODO
obooobOobooobOoboOoOoOobOOobooooboobOooo0 0000 000DOO0O0O0O0DOODOO
oooobooooo 0000000000

16 030 000000 PythonO OO
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e T e B

| Hl e | 1 | p | A

e O St s

0 1 2 3 4 5
-5 -4 -3 -2 -1

ooooboooono

goooooooboboobooooboboboooobooooob oosOobobobobO;ObOobObO
boooboooobooboobob b0 jb0o0o00b00000bO00 G, jObo0ob00oboooOoDbo
obooooOobooooooboooog

gbooobooboobooboboobobooboboobbobbooboboobobooboboobbobobobbobbon
O00000DO0O000Db0O000bO0O00b0000Dword[1:31 00002000000

U0O000 len() O0OO0OO0OO (dengthyDODOODOO

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

ooe:

typesseq 10000000000 0O00O0O00 UnicodeDODOD0O OODODOOODODOODOOOOODODOD
obooobobooooboobooooooboooooon

string-methods (00 0)0000 Unicode 000000000 DOO0OOOOODOOOODOODODOOO
uooobooooboon

new-string-formatting str.format () 0000000000000 O000ODOOOOOO0OODOOOOO

string-formatting (00 0)0000 Unicode D000 s 000000000000 0O0ODOODOO0ODOOO
@goO)oboooboobobooooboooobooboooboooboooo

3.1.3 Unicode 0 O O

Python2.00 00000000000 0CO0OOO0DOOO0DOO0ODO0OODOOODOOO0OOUnicoded0OOOO0O
00000000000000OUnicode00O0O0O0DOOODOOOUnicodedOO (http:/www.unicode.org/
00)OOODODODOOODODOOOOOO0OO0OOO UnicodeDOOOOOO0OO0OODODOOOOOOOOODO
OO0000ooo00o0oDoooooooOooooogon

Unicode 000000000000 OO0OODOODOODOODOODODOODODODODODOOOOOOO
gboboobooboboboooooboboooooobooobooooobobobooooobOoboOoobo
gbO26000000000C00O00O000COO0DOO0OO0OOOOO0OOO0OOOOO0ObOOO0OOO0DbO0ODbO
0000000000000000000000000 (internationalization. 000 118n 000000 —
"i'+1800 +/'n’ 00)00000000D00CO0D00O0O0O00OOUnicode0000000O0O0DDOOO
gbooobOoboooobobooooboooobooboooooboOoobon

Python OO OUnicode 00O O0DOO00O0OD0O0OO0OOOOODOOO0OOODOO0DOOODOODOODOODO

>>> u’Hello World !’
u’Hello World !’

3.1. PythonOOOQOOOOQd 17
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OO000000000000 v O0Unicode000000DOOOO0O0ODOOOODOOOOOODOOD
U00000000000000PythonO Unicode-Escape 00O 00000000000 OOOO0ODOO
ooooooooooon

>>> 1u’Hello\u0020World !’
u’Hello World !’

OO000D000000\u0020000000 0x0020000 UnicodeODO (DDOOOOO0)DDOOOOODO
oboooboooooobon

00000000000 00D0O0000 UnicodeJODODDOOO0ODO0OOOODDOOODOOODOOOOD
OO000000 Latin-1 DOO0O00OO0OO0O0DOOCOO0DOOOOO0OOOOOUnicode 0 OO 256000 Latin-1
g2600000000000O000O0O0O0O0OO0OO00

gobooooboboooooobooobootrawhDoooooooooooOOobOOObOOODOODO
OO00000 ‘w0000 Python O Raw-Unicode-Escape D0 000000000000 0OO0OO0ODO
ob0oo0ooboboboooOoNuxxxxOOOooooooo ‘wobobooooooobooooobooo
oOoooooooooo

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

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

raw 00000000000 0O00O00O0O0O00O00O000O0O0O0O0O0OO0OO0OOOOOO0O0O0OOn
gbooooooooo

oo0bO0o0oboooobobobo0oobo0OdPython0 0000000000 O0O0O0DOOODDOO Unicode
gbobooboobooooboboooooboooo

00000 unicode () OOOOOOOOOOOOO Unicode codecs (COder: 0 0 OO OO DECoder O
000)ODOODOooooOooOooOdOdcecodecs 00D O0ODODOOODO0OOODOODOODOOOODOODOO
000 Latin-1, ASCII, UTF-8O0 00 UTF-16 000000000000 O0OO0OOOOODODOO0OO Unicode
000 1000000000000 0000000000O0000000000000000O00 ASCIL O
JooooooooASCliod oo 2700000000000 0O0O0ODOOO0DOO0ODOO0ObOO0ObDOO
000000 Unicode 0O D0D0O0O0OODOODO0ODODOOODODOONO str() DOOOODODOOODOOO
do0doo0o0oooooooooooooao

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

gbO0d: ODO:IDLEC0OO0OOO0O0D00O0OO0O Python20000000000000000 ASCIOOOO
O Unicode DOO0O0O0O00O0OO0O0OODOOOOOOODOOOOOOODOOOOODOODOOOOODOODOO
goooboobooooboboobooogooboooo

00000 Python3000D00OO0O00OD0OO

18 030 000000 PythonO OO
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O00000000000000 Unicode0O0OD0 8000000O0O000O0O0DODOCOUnicode0OO0O
U000 encode () DO0OOOOOOOODOOOOOOOOODOOODOOODOOODOOODOOODOOODOO
gbooooboooobobboooobooboobobooooboo

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

O00ooooooooooooooobobboDbDbDoOODbO0O0Og Unicode 0ODODODDODDODODODODODOO
unicode () OOOO0O 200000000000000000O0CO

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

314 000

PythonOO OO0 OO (compound) D0 0000000000 0000000000O0O0O0O0OODODODO
oobooooooob bogo @Gsy0oooboobobooboobooboooooooooboooboo0oooDo
gboogoboobobobobboobooboobooboobooboboboo

>>> a = ['spam’, ’'eggs’, 100, 1234]
>>> 3
["spam’, ’'eggs’, 100, 1234]

gboboooobooboboobooboobooboooooboobOobOoOooOoobOoboooobOOoboOobo
oooo

>>> a[0]

" spam’

>>> al[3]

1234

>>> a[-2]

100

>>> a[l:-1]

["eggs’, 100]

>>> af[:2] + ['bacon’, 2x%2]
["spam’, ’"eggs’, ’'bacon’, 4]
>>> 3xal[:3] + ["Boo!’]
["spam’, ’"eggs’, 100, ’spam’, ’'eggs’, 100, ’'spam’, ’'eggs’, 100, ’'Boo!’]

gboooobooboobooboobooboobobooboobuoooboobooboobobon
Ub«000000O0ODOOOOODOODOO0OO0

>>> af:]
["spam’, ’'eggs’, 100, 1234]

00 mmutabley OO 000000000 COCODO0OOOODOODOOOOODOODOOO

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

>>> a

["spam’, ’"eggs’, 123, 1234]

ubbooooooboobobooooobobobobooooboboboooooooobooOoobooon
gbooooooooo
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>>> # 000000000000«
.af0:2]1 = [1, 12]

>>> a

[1, 12, 123, 1234]

>>> # 000000000000 «

.al0:2] =[]
>>> 3
[123, 1234]
>>> # 00000000 0O0O0O0 «
. all:1] = ["bletch’, ’"'xyzzy’]
>>> a

[123, ’"bletch’, ’'xyzzy’, 1234]
>>> # 0000 (DO0O0O0O0) DOoOooooo

>>> af[:0] = a

>>> a

[123, ’'"bletch’, ’'xyzzy’, 1234, 123, ’'bletch’, ’"xyzzy’', 1234]
>>> # 000000000 . D000 0ODO0DO0oO0oooooooooo

>>> al:] = []

>>> a

[]

gboodb len)yg0OO0OO0OODOODOO

>>> a — [,a,, Ibl, ICI, Idl]
>>> len (a)
4

obooooOoboooo(@oooobooooooboo)oboooooboooo

, 3]

>>> q = 2
1, q, 4]
)

[
>>> p = [
>>> len(p
3
>>> p[l]
[2, 3]
>>> p[1][0]

2

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

[1, [2,
>>> q

(2, 3,

3, ’'xtra’], 4]

"xtra’]

oboooodbpll 0 gO0O0OO0O0OO0ODO0ODODOOOOODOODODOOOOOOOODOD!YOO
Ubooob0O0ooog semanties) 000000000000 O00O0ODOOO

32 000000000000

00000200 20000000000000 PythonDOOOODOOOOODO FibonacciOOOOOD
obooooobooooboobobooooooo

>>> # Fibonacci 00 :
# 000OD0OD0OODOOOO0OO0OO0OOOOOO
. a, b=20, 1
>>> while b < 10:
print b
a, b = b, atb

20 030000000 PythonOOO
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0 U W NP

gboooboooboobooboobooboobod

- 000000 0000DOD (multiple assignment) D0 D0D0O00:00 a0 p000000000
ooboobO 1000000b000bO000bO00bO00bO00bO00oo00oo0o0ooooobO0o0onn
obooobobooobDobbooooobooooobooboooooboooon

e while0ODOO (DOO0Ob < 10)00000000000000 (MO00)000PythonOdO0
CO00000O00000O0O00D0000000000000N0NDO00N0N0N0NO0NoNonooNononn
000000000000000000001000000000000000000000000
000000000000000000000000000000000000000000 CO0
O000D0:00000<@O0000)0 >@00000)0==000)0<=@00000000)0
>=(000000000)I000 '=(@0000)000o0

0000 OO (body) D DODOOD (indent, 000 )00000OO0: 000000 PythonOOOODO
O0000oo0ODoO0o0o0ooooDoOOPythonD (DOODONHOOOODOOOOOODDOODOOOO
oooooooobooobooboooobooo(@obooo)ooobooobooobooboooon
O000OPythonDOODOOODOOODOOOOODOOODOODOOODOODOOOOODOODOO;O
ooboobooboboooboobbooboooboooobboobDooooobOoobDooDbOoODO
oog@uoobooobooboobooboooooboooboooboobo)bboooboobo0ooboooonn
oob0oobooooooooooboboobooooooooobooooboooobooboooooboooonn
oooobooboooooon

cprint 00000 1OO0OO0O0O0O0O0)0000D000C00O0O00 print00@OO0O0O0D0O00O0COO)
oobooboobooobooooooooooobooobooobooooobooobooobo0oonn
ooboooboboobobOooboobooobobooboooobooooobooobobooboo0ooobooooDn
ooo

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

gbooobooooboboooobooooooboooog

>>> a, b =20, 1

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

112 358 13 21 34 55 89 144 233 377 610 987

ooboobooooooooooboooboobooobooobooboooooOoooboOooonn
gbooobooooboobooooooon

32. 000000000000 21






040

Juoogudooogdd

O000000 whileOODOOOO PythonODOODOODODODODOOOOODOOOOODODOOODOODO

gbobooboooobooboooooo

41 if [J

obooobOobooooobob it000bo0o0ooboon

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

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

More

H))

OO00000 elif0000000000 elseDO0O0O0O0O0OO0O0ODODOOOOODO ‘elif O ‘else

i’ 00000000000 000000000000000000000 1f ... elif ..

go0o00000 switch OO case000O00O0O000OO

4.2 for [l

elif .. 000

Python forOJOO0O0O0O COODO Pascal DO OOOO0O00O0O000000O0 forO00OODDDDDO
(Pascal DO O0O)0000000O0O0OO0O0OCOOODOOOO(COOOO)O0OOOOOOOOOOOO
Ub0O00bO0o0oOoobOO0o0obOO00ooobOoboboOonbOdPythonD forO0O0O0OoOoonooooo@OuOO
goooo)ooooobooooobobooboooooooboboooobooooobOoboobooDo

23
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>>> # 000000000O0O0OODOAO :
.. a = ['cat’, ’'window’, ’defenestrate’]
>>> for x in a:
print x, len(x)

cat 3
window 6
defenestrate 12

oo00000o0O0O0o00o0oooDOO000ooDOO00000O0000@OOO0OODO0Ob0DO (mutable)
ooboooboooboobooO)oooobooobobooobooooooboooobooobooboobooOooooooDo
goooo@ooboboboooooobob)ooooobobooooooboboooboboDbobo
ubooobooooobooboooooo

>>> for x in a(:]: # DO00ODO0OOO0OOO0OOOOOO0O
if len(x) > 6: a.insert (0, x)

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

4.3 range () 00O

uboooooobOobobOoboboboooounbgl range() DOOO0OOOODOODOOOOO
obooobOoooooobooog

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

ob00oobO0oO0o0O0bOO0o0obO000O0b0000bDn range(10) 0 1000000000O000O0O00ODOO
b ooobooboogobooobobooobboboootbbrange 00000 oboooDOODO
O@ooooooobo;0Db0000 ‘D00g ¢tepy 000000000 DODD)DODOOOOOODODOD
goo

>>> range (5, 10)

[5, 6, 7, 8, 9]

>>> range (0, 10, 3)

[0, 3, 6, 9]

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

Udobooboobo0oobooboobbooboonn range() O len() OO00O0OO0OO0OO0ODOOODOO
gooo

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

Mary
had

a
little
lamb

S w N e O

O000000000 enumerate () OOO0OO0OO0OO0O00DOCOOO0OOO0OO0O0O0OO0DOOOOOOOO
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44 break 1[0 continue 000000 else

break U0OCUOOOOOO0ODOOO0OO forO00O0 whileOOOOOOODOOO
continueJ00O0O0O0O0OO COOOODOOOOOODODOOOODODOODOODUOOOODODO

U0000 elsed000000O000OOOelsed0O (ford)00oonooooonoooonbonoonOn
00000000000 (whileO)OODODOOOOOODODOOOOODOODbbreakO0ODOODOO
gboogboooboobgoobooobooboobobobobooboobooboobooobog

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

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
equals 3 x 3

O 00 J o U b W N .

4.5 pass [J

pass 000000000 passO000000O0O0O0O0O0O0O0O0O0O0O0O0O0DOO0DOOOOOOOOOO
gooobooooboobooo

>>> while True:
pass # 0O0UO0OOO0O0OO (keyboard interrupt, Ctrl+C) DOUOOOOO0OODOO

boboobobooooboboooooboooooaga

>>> class MyEmptyClass:
pass

pass0000000 10000000000 OO0OO0O0OOOOOOODOOODOOOOOOOOOODO
UobO00O0o0obOoOo00O0o0obbo0ob0o0o0obo0oboo00ob0o0bO0OdbOpass0O000oooOoooOn
googooo

>>> def initlog(xargs):
pass # 0000 0OOoDOoDOoDOoOOoooa !

4.4. break U0 continue 000000 elsel 25
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46 JO0OODOODO

OO0O0O00000 (Fibonacciseries) 1000000000 0OOOO0O0OOO0OO0OOOOOO

>>> def fib(n): #n 0000O0OO0DOO0OODOOOO
"""pPrint a Fibonacci series up to n."""
a, b=20, 1
while a < n:
print a,
a, b = b, atb

>>> # J000000000O0DO00OO0 :
. £ib(2000)
0112358 13 21 34 55 89 144 233 377 610 987 1597

def 0000 OO (definition) DO 0000000 0O0def 0000000000000 OOOOODOOO
gbooobooboobooboobbobbobobobboobobooboboobbobbobbobbobbon
goooboooboo

ocooooooooooooboooooooooo0oooboOo0oOoooOo0oooooDoOooobooooD
U00000D00b0b00000 (documentation string)l] O O O docstring D 00 D0 OO0 (doestring O O
oooooooooooooooo oooboooooooO)ooooooooooooooboooD
oooooooooOoOoOoooOooooOooOoOoobo0ooboooobobo0oobooOooOooDoOoooobooOooD
oooooobooooOooooooooooooooooooooooOoooooooooooDoOoboD
oooooooooooo

OO0 OO0 (execution) D0 DO0O0O0000O0O000DODOOO0O0ODOOOOO0DOOOODOOOOO (symbol
table) OO 0000000000 O0OOOO0OOOOO0OOOO0OO0O0O0O0O000O000O000O000D0AO0
goooooobooboboooobooobooooooooobooboboooobobobobooboobOobDobo
000000000000000 '0000000000000000000000000000O0000
booooobooboboooooboobobooooooobooooobobobooobooboOoboon
Ub00obOoo0o0O0obO0o0obOO00ooobo0oobOob0bonoD (glebal DOOOOOOOOOOODOO)DO
oood

boooboooboobooobooo(@o)boobooboobooooboooboOobooobOooooDbo
Ub0o0o0oo0ooo0ooooOobOobOobOobob00 000 (ecallbyvalue)DODOOOOOODOODOOOO
O@D0D00 0O (walue) DOOODOOO0O0DOOOO DO (reference) 00000 DOOO000O0O0O0ODOOODOO
00000)?00000000000000000000000000000000000000000
obooobOoooobooboog

gbboobobooboobooboobooboobbobboobooboboobooboboboban
O00000D0O0O000 (user-defined function) 0 D 000D O00O0ODOO0OOOODOOOOOODODOO
booooobobobooooobobooooooboboooooobOobobooooobOoboOoon
oooo

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

'00:Python 000 0000000000000 0000D000000D000000DO0O0OOO00DO000000000

00000 000000000000 (call by object reference) 10000 00000000000000000000O00O
000ooooooooooooooooooooooooooooooooooobbO (D00o0o0o0oo0ooooooo0)oooo
gooooooooooooooog

26 040 000O0O0O0OOOOOOO
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bobooooo0oooO fip000000000000000000 (procedure) 1O OD0OOOOOO
Ub00oobooobooooOoboooboooD recurn00000000O0O0O0O0CODOOCOOOOOODOO
U00000000 NeneOOODODOO0O@UOOODOOODOOD)D NoneOOOOOOOODOODO
uobooboobooooboooboboboobobooobooboooboounD print000000ODOO
gooooo

>>> fib (0)
>>> print fib (0)
None

oboooOobooooobobooobOOobooooobooooobooboooobOobooooboOobono

>>> def fib2(n): # n OD0O0O0O0OO0OO0OODOOO0O
"""Return a list containing the Fibonacci series up to n."""
result = []
a, b =20, 1
while a < n:
result.append(a) # 0O0O00O0O
a, b = b, atb
return result

>>> £100 = £1ib2(100) # 00O0OO0OO0OO
>>> £100 # 0000000
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

o000 PpythonOOOOOOODOOOOODODO

e returnU0000000D00O0000000 returnJ000000000O0O00O NoneDO OO
Ub0ob0boobooboblb NnoneOOOO0OOO

e [0 result.append(a) UOOO0OOOOOOOO result O OOOO (method) DO O0O0OO0O
00o0o0odooooooooononD ‘o000’ 00o0boodd ecpyjooooooooooo (O
O0000000000)0 methodname 000000000000 DOOODOODOOODOOOOODOO
obj.methodname D000 0O0O0D0O0O0O0OOOODODOOOD0OODODDODODOOOOOOODODODOOO
00000000 oOooDOOoobOOo0bOO00oOo0o0oooooDoOOooobOOoooboOooooooDo@oa
(class) DO ODO0OOOO0DOO0ODODOODOOODODOOODOOOOOOOOOOOOOOOO OO)yO
00000000000 append () 0000000 O0OO0OODOODOODOODOOOO;00000000
J00dddooooooooooooobobboOoO append() O result = result + [a] O
0ooodoooooooood

47 D00 O0O0ODOO0ODOOODOO
00000000000000000000000000000000030000000000000
0oo0O0oooo0oooo

471 O0O00O0O0OOOO

gbobooboobooboobobobobobobobbobooooobpoboooooooooooon
uboboobobooobooboooobooboooobooooobooboon

47. 000000000000 27
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def ask_ok (prompt, retries=4, complaint=’Yes or no, please!’):
while True:

ok = raw_input (prompt)

if ok in ('y', 'vye’, ’'yes’):
return True

if ok in ('n’, 'no’, ’'nop’, ’'nope’):
return False

retries = retries - 1

if retries < 0:
raise IOError ('refusenik user’)

print complaint

0000000000 000000b00o00o
s JOO0ODODOOOOO: ask_ok("Do you really want to quit?’)
e JO000OO0O0OOOOO0OODO: ask_ok ("OK to overwrte the file?’, 2)

s JO0O0O0ODODOOO: ask_ok("OK to overwrte the file?’, 2, ’'Come on, only yes

or no!’)

ubobo in00000C0CO0O0O0OO0O0O0O0O0DOO0DOODOODOODOODbOOOOOOOOOOOOOOOO
obooooOobooooobon

oobooO0oobobo0obo0oobo0oobooobbo o000 oo0ooDO (scopeyOODOODO
i =25

def f (arg=i):
print arg

gsoooboog

gbooboo.:00o00o00ob0 1000000000 ooooooobobobobobobooboboooo
goobooobobbooboobooboooboboooboooobooboobooboobooobboon
gbooooOoboooooon

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

print £ (1)

print £ (2)
print £ (3)

ooooooo
[1]

1, 2]
(1, 2, 3]

goooogo

gbboobobooboobbooboobboobbobboobbooboboobbobbobbobboboban
goo

28 040 000O0O0O0OOOOOOO
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def f (a, L=None):
if L is None:
L =11
L.append(a)
return L

472 0000000

OO0 keyword = value0OOOOOOOOOOOODOODOOOOOOOOOOOOOOOOOODOAO
ooooog

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, "!"

gbooobooobooboobooobn

parrot (1000)

parrot (action = 'VOOOOOM’, voltage = 1000000)
parrot (“a thousand’, state = ’"pushing up the daisies’)
parrot (“a million’, ’bereft of life’, ’jump’)

gbobooboboobooboboooooboooo

parrot () # O0O0OOOOOO

parrot (voltage=5.0, ‘dead’) # 0000000 0O0OOOO0OOOOOOOOO
parrot (110, voltage=220) # 00000000 O0O0OOOO

parrot (actor=’John Cleese’) # D000 O0O0OOOOOOOOOO

O0000000D0DOO00O000 (positional argument) D000 00000000000 DODOODOOD
obobooooboboooooboboobooobOoboooooOobooboobOOobobobooboOoDbOobn
oobooooboboooboooooobobooboooboooob0 —0OoOo0obObO0oo0obDOobobOobooDbooDbo
bobooboobdooboobooboboooboobobooooobooboobooboboobooooboobOobn
gooooooo

>>> 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’

OO0DO0O000 »+xname 0000000000 OCOOOOOOCODOOOOODOOODOOOODOOD
Uo0o00oo0oooogn (ypesmapping OO00)O0000000O00x+«named »name D0 O00O0O00O00O0O
gooooooooooooooooooooooooo0ooO@ooooooo)yooooogooo
O0000OGname O x»name 000000000000 OHOOODODDOOOOODOODOOOOOD
oooo

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

47. 000000000000 29
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print "-" x 40

keys = keywords.keys ()

keys.sort ()

for kw in keys: print kw, ":", keywords[kw]

gboobooboobooobodd

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

obooooOobooooobooooo

—-— 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

Ubo0ouooo0oobooboid sort () DOOOOOODO keywordsUOODOOOODOOOOOO
Ubo0ob0O0bO000Osort() D00OD0OO0OO0OO0OOO0ODOOOOODOOOOOOODOOOOOOODOO

473 0000000

boboobooboobooboobobooooboobooboooooobobooboobobooooobooboobn
bobooooboooboooboo@woooboboobbo oobo)obooooobooboobooboOooon
gboocooobooooboobooooooboon

def write_multiple_items(file, separator, =args):
file.write (separator. join(args))

474 JO00D0OO0OOOODO

ooboooboooobooooobooooboobooobooooooooobooobooooboooobooa
gboooboooboooboobboobooo0obboo0oo0obo0obo0O0Dn range () OO0 start O stop
ubobooboobdoobooooboooboobooboobooooooboboooobooboOob ~00ob0oobo
gbooobOooooooboobooboooooboooo

>>> range (3, 6) # 00O0D0OD0OD0ODOOOOOOOOOO

[3, 4, 5]

>>> args = [3, 6]

>>> range (*args) # 0OUOO0OOOoO0oOOoOooOoOooOoooOoooo
[3, 4, 5]

obooobO0boO0 «x000000000O0000000bO000O00O00b000000b000
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>>> 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 (»*d)
—— This parrot wouldn’t VOOM if you put four million volts through it. E’s bleedin’ demised !

475 00O0ODO

UbOOobOOo0ooo0b00OLspO0 000000000000 OO0OO0DOO0ODOOO0OOOC0OO00 Python O
U00o0boobooboboOD lampda 000000 DOO0OO0OO0DOOOO0ODOOODOODOODODO lambda
a, b: a+t+b0000000000DOCOODOOODOOO (lambdaform)0000000O00O0D0O0O0O
gobooobooooboooboooooooboboboooobooboooobOoooo0ooobooOonoon
gboooooboooooobobooooobooboooooboobobobooboobobooboOoDboOobn
gooooboooooobooboooooobooooobooooboboboooDoboooobooboobo

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

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

42

>>> £ (1)

43

476 OD00000OODOOODOOO

gbbooboodabouoobooboobobobobbobooboobooboobooobooad

bobooboobooboobooboboooobooboboooooboobooboobooboboooboOoboOobo
obooboboooooooboooboobooooboobooooooobooboob @oobooooo
gbooobooobooooboooboooooooo)obooboooobooobooooooboooDo
oooooobooog

gboboobOobooboobobooooobooboboooooboboobooboboboooboOoboOoobn
oboooobooboboooooobobooooooobobooboooobOoboboooooboOoboon
obooobooooobon

PythonOOO0OD0ODODOOOOO PythonOOODODDOOODOOOOOOOOODDOOOOODODDOD
obobooooboobooooboboooooboobooooobooboobooboOoboboooboOoDbOoon
oobooobooooboob boob boboobooobooboooobo0oooooooboobooDbo
goobo@uooooboooooooooooooooobobooobooobOooooboOooDOooDbOoOoDo
gbobooooboobooo)ooooboobobo “cooroboobooboobooboboooboOobobn
obooobooboobooooboobOobobooooobooboboobooobOobobooobooboOobobn
gboboobobobbooobooboboobobobOobobDoooboobDOooDo@oboo g8uboOon
gboooboo)boboooobooboog

oboooOoboooobOobooooboobooooonboon

47. 000000000000 31
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>>> def my_function():
"""Do nothing, but document it.

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

pass

>>> print my_function._ doc___
Do nothing, but document it.

No, really, it doesn’t do anything.

48 D00:000000D0O0OO

O00o000ooo0ooDog python DO OOODOOO0ODDOOODDOOOOODOODOOOODO OOD
oobooOoobooboOoobOooboobbo0ooboooooob0@ooboooobooo oobooOoooo)o
gboooooboobooboooooboboooooobooboooobooobooboboooooobOobobo
goooooboooboobooogoboboooooboboooooboobooooboooo

Python OO OODOOOOO00O0DODOOOOOO0ODOOOOOOODODOPEPSOOOODOOOOOOD
gboboobooOoooooooboboooboooooboooboooooono pythonOOOODOOODOOODOO
goboooboooooboboooboobooooboooo

- J000D0O0O0O0O0400000000O00OO0ODOOO

o400 (cobOoooOoO)booooobooo(@ouobobo)bobobooboobooooDboDbo
gbogoboobooboobooboobobbobooobn

- J000DOO0OOO79000000O0O00ODOOOOODOODOO

uobbooobobooobboooboboobbooobobooobbbooobbooboboa
gboogboobooboooboobobbobboobooo

- J000D0O0OO0O0OO0ODOOOOODOOOOOOODOOOOODOObOOOOODOOn

ooooo0oO0O0O0O0OODOOOOOOOOOOO0OO0
e docstring 0000000

- J0000O00DOOOOODLOOODOOOOOOOODOOOOODbOObOOObOOODbOOO0:a = £(1,
2) +.g(3, 4)

000000000 00O0DO0DOOO0DODOO0OO0O0O0DO0O0O00 camelCase DOOOOOO0OO
lower_case_with underscores000000000000O0O0OO00O self000000OO
100000 (0000oooooo0o0d0o ooDooo0 oo0)yooooooooo

- J000O0OO0OOOOOODOOOOOOOOOODOOOODOOODDOOODOOODOOODOOODOO
oooooOo0o ASCcionooooooooon

g

32 040 000O0O0O0OOOOOOO


http://www.python.org/dev/peps/pep-0008

050

HRNENRNRN

gboboooooobobobooboboboobobobooobooboboboobobobo

5 000000000Ooog

bobooooobooboboooobooboobooooooboooboooooboobobooooobOoboOoobo
ooooooo

list.append (x)
Uo0o0booboobobbOgbioD allen(a):]l = [x1 000000

list.extend (L)
0000000000000 0000000O0000O00000oO0bO0b00b0O00b0allen(a):] =
Loooooo

list.insert (i, x)
0o0oOo0oooOooooooooooO 1o0oo0ooooooooooooDoooooooooa
000000000 00000D000DOa.insert (0, x) 0O0OOOOOOOOOODOOODOOO
a.insert (len(a), x) O a.append(x) DOOOO0O

list.remove (x)
0000000 xooooooobooobooooooooooooooooooooooonoo

list.pop([i])
Jo0oboooooboooooooobooooboooboboboboooobobooboboOoOon
gobobobodb a.pop()y OO0 ObOOOOO0DDLDbOUOOODLDDOOOUOODDDOOUODLDOUOOO
000 @oO0oO0O0ogo (ignature) 0 i OO000O000ODOOOOOOODOODOOOOODOODOOO
O000O0O0DO0O000ODOCOO00DO0O0DbOO0O0DO0Ob0O0OOO0DOg Python Library Reference
0ooooobboooooooooO)

list.index (x)
0000000 xO00000000000000O0000O000O000O00000000000O00O00O
ogoo

33
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list.count (x)
00000 xO00000000000

list.sort ()
00000000000 D00O0O0O nplacel000DOOO0OOODOODOODOODODOO)YODO
oOoooo

list.reverse ()
O0do0oodobooooobooooooooooon

oboocooOoboooooboboooooboboooooo

>>> 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)

>>> a

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

>>> a

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

>>> a

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

511 000000000O0O0O0ODO

oboooooboobobooooobOobooboooooboobobooooooboboooooboOobooon
Uo0D000booooooDOog ((last-in, first-out”) DO OO O0D0DO0O00OO000OO0O0DOODO append()
Doooooooooooooooooooodgodod pep () DOO0O0O0OOO0O0O0OOOOOOO0O0O
oboooboooooon

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

[3, 4, 5, 6, 7]

>>> stack.pop ()

5

>>> stack

[3, 4, 5, 6]

>>> stack.pop ()

6

>>> stack.pop ()

5

>>> stack

[3, 4]
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512 000000000000

oooooob (quene) D0 O0O000O0OO0ODOOODOOODOODOOOOODOOODOODOOOODOOODO
(“first-in, first-out”) D0 00000000000 000000000OC0OOOOODOOOOO0OO appenddO
Ub00dOpepO0O0O0OO0OCODOOCODOOODOOOOOOCODOOOOOmsert0O0O0O0O0OOpopOOO
gobooOoooboooboooooobobobo0oooooboooooobobo0ooboooooboboooboooO

U0O00000D00 collections.deque 000000000 OOO0O0O0O0O0O0O0OODOODOOOOO
UO0O00O0OappendD 00000 O0popd 000000 OO0O0OOO0OOOCODOODOOOOODOOOOO

>>> 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’])

53 00000000000000

goooooobobobobbboooooooooooobbbbbonoogdgddtilter(),map (), reduce ()
ooo

filter (function, sequence) 0O00OUOOOMO sequence O OO item 000 function (item) U
Jooobobo0oooooDbobi0o0oo0ooboboognoog sequence ]l string tupledODOOOO
O0o00o0o0o0ooooooooon ist00o0ooooooooooooobooooooooooo
ooooono

>>> 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) UUOODOOUODO sequence D000 item JU OO function (item) OO
00000000 DOO00DO00DO00000000000000DO000DOO000O0000O00oDoOooDoOOn
oooo

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

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

goooooobobobooooooboboooooooboooboooobobobobooboobOobobo
ubboobooobooobooobooobooobooooboo@mobooooobooooobooobOoooobo
Uboo0obO0bO0000obOo NoneOOOOOOO)OOOO

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

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

51. 000000000000 35
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reduce (function, sequence) 0000 0O0O0O0O0OD0OODO0O 2000000000 function O
OO0000 sequence 1000000 0O0OO0ODOO0OO0ODOODOODOO0ODODODOODOODOODODOO
O0o0ooOo0oooooo0ooooooooo0obobooob0100 10000000 O0oObOOooOboOooOboOoo
Ooo0oooo

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

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

oboooobooboboooooboobooboooooboobobooooOoobobooobooboOoboobn
googooo

joboooobooobooboboooboooobooobooboooboobobooboooboOoooboooon
oboooboobooooooobOoboooooooobobooooobOobOobooobooboOoDbOobn
gbooooobooboboooooboboooooooboobooboooooobobboboobOobobo
oooooo

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

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

>>> sum([])

0

uoboooobooobbo sum() DOOO0OOO0OOO0OO0ODOOO0OOOO0O0ODOOODOOOOOO0ODOOODOO
00000000000 sum(sequence) UOOOOO0O0O0O0DOO0O0OO0O0OOOOOOOOOOOOOO
023000.

514 000000O0OO

OO0D0O0O0O0O0O0 (st comprehension) 00 map () O filter() O lambda DOOODOOOODOOOO
0000000000000 D000000D0D00D0D000D0O0D0DO000oO00o0Odn map(), filter(),
lambda 000000000 0OOCOOOODOO0OOCODOODOOODOOOOOOODOOOOOOOO for
0000000000000 00D000 feord000 if00000O0O0DOODOODOOODOODOOO
000000000000 ford if000000D00D0O0O0ODOODOODOOODOOODOOODOOO
00o0odooooooDooooooooon

>>> freshfruit = [’ Dbanana’, '’ loganberry 7, ’'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]

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

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

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

[6, 12, 18]

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

[12, 18]

>>> [3xx for x in vec if x < 2]
[]
>>> [[x,x*+x2] for x in vec]
({2, 41, (4, 161, [6, 36]]
>>> [x, x*x2 for x in vec] # 000 - 000000000000
File "<stdin>", line 1, in ?
[x, xx+x2 for x in vec]
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S

SyntaxError: invalid syntax

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

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

>>> [x*xy for x in vecl for y in vec2]
[8, 6, -18, 16, 12, -36, 24, 18, -54]
>>> # U0 : 000000 boooboboobobooobboonoo
>>> L = []
>>> for x in vecl:
for y in vec2:
L.append (x*y)

>>> L,
[8, 6
>>> [x+y for x in vecl for y in vec2]
5,6 -7, 8, 7, -5, 10, 9, -3]
[vecl[i]*vec2[i] for i in range (len(vecl))]
12, -54]

, —-18, 16, 12, -36, 24, 18, -54]

[e,
>>>
[8,

U00: 00:0000000 for0 if000000000000DO for,if0000000O0000ODO0O
gooooooboobobooooboboboooooobooobooooboboobooboobOobobo
bobooboboooooboooobobooooobooooboobooooooo

OO00000000map() OOOOO0OOO0ODOOOOCOCOOOOOOOOOOOCOOOOOOOOOO0
ooo

>>> [str(round(355/113.0, 1)) for i in range(l, 6)]
(3.1, r3.14’, "3.1427, '3.1416", 73.14159"]

515 J000O0oooooogoo

gboooobobobooboobooboobooboboobbooobooboobooboobbon
goboooboooboo-0ooboooboooboobobooboob -0oobooboooobobooboooboon

100 100000000000 30000000000000030300000000000000O00

>>> mat = [
(1, 2, 31,
[4, 5, o1,
[7, 8, 91,

gboooboobooboobooboobobbobboboobooo

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

ooooboobooooboobooooboboboobooboooooDbo
booobobooobOoobooooboboooobooooboOoboooono

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

gboboboooobooboboboboboooobobooooon zipy b obOoODODOO
gooooooo

>>> zip (*mat)
(1, 4, 7, (2, 5, 8), (3, 6, 9)]

gboboobOoboooobobooooobo obooooboboooooboooooboan

5.2 del [J

dodddooooooboboooobooobbododooobbbo00ooooUooLDOOOg delx
oodboob pop() OODODOD0ODOOOODOOOOOOdel 00O OOOOOODOODODODODOOOO
bbb boo (@b b oo oooo)y obooa
goooooooo

>>> a

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

>>> del al[0]

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]
>>> a

[]

delOD0OOO0ODOOO0DODODODOO

>>> del a

Ub0000o00b «00000D00@UbODbO aObOO0OO0bOO0OO0)OOoOO0O0OOOOOder100O0O0ODOO
oooobooboooooboon

53 000000000

0000000000000 0000000000000O00000D000000OD0oOOoDooOOoDoDOOn
U000 0000O0oO0gnoOogn (sequence) OO0 (typesseqU D O)ODO0DOODOOOOPython OO OO
doo0doodoodoDodoDoooodDooDooDooooDooDoooDoOOoDooDoooDoOon
0000000D00:000 (tuple) 0O OO

booobOoboooobobooooobooooobooooooobooboooooboooo

>>> t = 12345, 54321, "hello!’
>>> t[0]

12345

>>> t
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(12345, 54321, ’hello!’)
>>> # 0000000000000
.u=+¢t, (1, 2, 3, 4, 5)
>>> u
((12345, 54321, ’hello!’), (1, 2, 3, 4, 5))

gbbooboboboboobooboaboobbobboobbooboobooboaobooboban
gboboooooboboboobobgoboooboboboboooobobobo@ouboboboon
gbooooooo)boboooooboon

gboboobooooooooooobooobox,yooboooooooooooooooooboooo
goboboboooboooboooooooobooooooooboobooboboobobooooobooDOoO (@
obooooobooboooboooboooooboooboo)yoboobooboooooboobooobo
obooooOobooooooboooog

ddododooo0d1ooooooobooboboooooooooooooOobOooooooooooDooooa
goobooboooboobobooobooboobbooboooooooboobooboboobLbOon
ooooboo@boobooooboobooboboOo)obooboobOooobobDoobOoo
ooooboooobobobooobouooboooo

>>> empty = ()

>>> singleton = ’'hello’, # <-—— UQboooooog

>>> len (empty)

0

>>> len(singleton)

1

>>> singleton
("hello’,)

O t = 12345, 54321, 'hello!’ O O0OO0OOO (tuple packing) D0 D O0ODO 12345, 54321,
"hello!” DO0D0OODOOOOODOODOOODODOOOODODO

>>> x, y, z = t
O00000D0D00bDO0O00O00g (sequenceunpacking) 1000 0O00O0OOOOODOODOOOOOO
obodooboooboooooobooobbooooboobooobooobooooboooboOooono

obooooboobobooooobOoboooooboobOoboooooOoobOoboooooboOobooon
gboooboobooooboboooobooooobooboooo

54 00O

PythonOO 0O OO (se) OOOOOO0O00000OODODOOOOOO00OO0OOOOOOOODOOODOODO
00000000000 000D0Set0 000000000 (union)d OO (intersection)d O O (difference)d
000 (symmetric difference) D 000000 0O0OO0OOOOOOOODOOO

gboooboooboooboobooooo

>>> basket = [’"apple’, ’'orange’, "apple’, ’'pear’, ’'orange’, ’banana’]
>>> fruit = set (basket) # 0000000000

>>> fruit

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

>>> ’orange’ in fruit # 00000O0O0O0OOO0OO

True
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>>> ’crabgrass’ in fruit
False

>>> # 0000000o0ooooooooooo

a = set (’abracadabra’)
>>> b = set (’alacazam’)
>>> a #a 00OOODOOO
set(["a’", 'x’, 'b", 'c’, 7d"])
>>> a — b #a 0000 pOOOOO
set (["x", 7d’ "b’])
>>> a | b #a l b Uoooogag
set(["a’", 'c’, 'x’', 'd", 'b’, 'm", "z’", "1'])
>>> a & b #a 0 b O0Ooooooad
set(["a", 'c’])
>>> a "~ b #a 000 pOO0OoOOOOOOO
set (['x’, 'd’", 'b", 'm’", "z’", '"1"1])
55 00

0000000000 PythonODOOOODOOODODODOO OO (dictionary) (typesmapping 00 0)0 00
O00000D00O0 “D000 (associated memory)” O “O 0 0O O (associative array)” OO0 OO0 OO OO0
0000000000000 0DO000Db000D00o00o00o0oDDOO000DDbO0o0O0ooO OO (key)dOd
00000DOO00000000O00DbOO000O000O000DbOO00O0000o0oOO0oo0DOOo0oDOoOooDoaon
000000000000 O0Doo0o0oO0bO000DOooo0OOoDo0bOOooOOoooOoobOooDoooDOooDn
0000000000000 odoDo0doDodoDodoDo0oDoooDoOOoDoOooDoOoDoOon
0000000000000 D000000000000000000000000000 append () O
extend() 00000000 D0OOOOODOOODOOODOOODOOODOOODOOODOOO

U0000ooooboobDOoDbOo 00 (key): O (value) DODOOO0OOO0O0ODOODOO@OOOO)DOODOO
U00o00oboOoooooboooooooooDoo (race)l0O0O: (3 ODODODOODOODDODOOODO
O000 key: value 0000000000000 O00DOO0O0D0O0OO0ODDO key:valueOOOODOOO;
oboocobOoboooobooboooooboooooobonono

goooooobooboooboobobooobooooboooogobobooboboDobobobooboDoDbobo
O00delOkey:value OO OODOO0D0OO0O00DDOO0O0O0O0O0OO0OO0ODOOODOOOODOOOOD
oboooooboobobooooobOooboooooooobobooooooboboobobooboOoboOoon
obooooboobooooboboooo

Uboooboobn keys() DOOOOODOOOOODOODOOOOODOOOODOOODOOOOODO
oboo@obobooobooooboobO0oboboOobo0oonbOon sert () UOOOOOOO)OODOO
oboooooboooobobboobob0 in0ODO0bOOobOboooboooo

gboboobobooobooboboooogooo

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

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

4098

>>> del tel[’sape’]

>>> tel[’irv’] = 4127

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

["guido’, ’'irv’, 'jack’]

>>> ’‘guido’ in tel

True

dict() UOOO0OO0OO0OODOOOOOOOOODOOOOOOOOOODOOOOOOOODOOOOOnOO
obobooooboooobooboboooooboboooooboobooboobooboboooboOoDbOoon
oooo

>>> dict ([ (' sape’, 4139), (’guido’, 4127), (’'jack’, 4098)1)
{’sape’: 4139, ’"jack’: 4098, ’'guido’: 4127}
>>> dict ([(x, x**2) for x in (2, 4, 6)1) # O0O0Ooooooooo

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

D000 key,value OO0 dict () DO0OD0ODO0OO0DOOOOOOOO0ODOOOOODOOOOOOOOD
gooo

gboooboobooboobooobobobobbobbooboobooboobooobn

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

56 0 00OODOOO0OO

Ub00000o0ob000b000Dn iteritems() DO00O0O00O0O0O0O0OO0DOO0O0DOOOOOOOODOODOO
ooood

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

gallahad the pure
robin the brave

UbOooooboobDoobobOoob enumerate () 00000000 O00OO0DOOOO0O0DODOOO
ubooobooooboon

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

0 tic

1 tac

2 toe

uoboobooobooobooboobobooobooboonoD zip() OOOODOOOODOOODOO
oooooooooo

>>> 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(q, 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.
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0000000000000 oOO0o00OO0o0b00ooO0o0ob0oO0o0b0o0o0ooOo0oooOooOoOooooan
reversed () ODOOO0O0OOO

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

= w o3 w0 -

ubobooboboboobaboboiobdl sorted()y U000 oooobooooobobogn
gooboobobboobooboobood

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

5.7 000000 O0O0OO

whileO if 0000000 (condiction) OO0 DO O0000DO0O0O000O00O00OOCOO00ODOOOOOODO

00000 in000 not inO00000O0O0O0O0O0O0O0ODOOODOOOO(@M@OODOODOOO)ODOO
Uo0000oD0o0D is000 is not 000000000 DOO0OO0OO0OOODODOOOODODODO
ubooooobobobooooooobobobooooooboboboooooobooobOobooo
booobOobooooboboooobobooooobooooooboooooboooo

O000: 0O0:is00 is None0OOOOOOOOO0O0OO0D0O0O0OO0000O0000000O0000O0O
000000@O000000000000000000000000000000000 Doce-SIG 00
ooo)

Ub00oobOoo0OobO0o0obOO000obO0odf a < b ==clO0a0p00000000Db0OcO00O0O
obooobooooobon

Jddddd andD ordooooobbbbbb0O0ob0b0bbObbb @WUuoOooggo
Jooo0)yooooooUd not 0000 obbbODbO00000D0ooooDbobObooOogo
OO00O0000A and not B or CO (A and (not B)) or COOUOO0OUOOOOOOOOOOO
JddUdnot000OD0O0O0OOO0OO or0ooobbbbobbbbbooooubbbbuogo
gooooooooooo

U00000 andU oxr 000000 OO (short-circuit) D0 000000000000 O0DOOOOOO
gboboboooooobobobobobobooooooobobabcObosB0O0OOO0 A and
B and CUOO cOOOO0OOO0OO0OO0OO0DOODOOOOOOOOOOOOOOOOOOOOOOOOODOOO0
oboooOobooooboboooooboooon

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

>>> non_null

"Trondheim’

Python OO OCOOODOOO0OOODOOO0OOODOODOOOOODOOOCOOOOOOOCOOOOOOODOAO
gbooooboooooboboooboboob choobooooobooooboboog ==00000 =0
gboboobobooooboboooooboooooboaa

58 00000 O0O0ODOOODODOO

O0o0ooooooooooooOo0o0oooooooooo0obO0o000oooboDoo0o000 o000 (lexi-
cographica) D0 00000000 DOO0O0O0O0DOOO0DOOCODOOODOOOODLOOODOOODOOODOOODOO
gooooooboboooooobobooooogoooboboboooobobobobooboobOobobo
gtbooooboooooobooooobooooobooooobooooboooooboobooooboooobobooooon
bbooooboobooooobobooooooboobobooooobOobOoboooooboOoboon
obooobooboooooboobOoboboooooboobobooboooobOoboboobooobOOoboOobn
gboooooooboboboboboooboobobooboobooboobobobboooobDOoDO AScr
gboboobooboooboboooobobooooobooooboOobooooboOoboooooboon

(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, (rabc’, 'a’), 4)

gboooooboooboooobobooooobooboooooboobooboobooboboooboOoDbobn
gbobooobooooobbooboobooooboooooooooooobooDboOoDbDbOOon sy O
OO00D00 (string) D00 0O0O0O0O00DDOO0ODOO0OD (upleyDO000O0O0O0DO0O0OOODOOOD
00 '00000000000000000000000000000000 000000000000
oooooooo

'00000000000000000000000000000000000000000Python0000000000000
gooooooooooboo
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060

HRNENRNRN

Pyhon OO O ODOOODOOO0ODOOOOOODOOODOOOOODOODOOODOD @WOOODHODOODO
boooboboooooboobobobooooooboobobooooboboooooobOoboon
boobooooooobooooboooboobooobooooboobooboooobooobO0on0 bo
oo0 (seripr) D0 O0O000O0000D00O0DOO0O0ODOOODOOO0DODOOODOOO0ODOOODOOODOOOODOO
bobooboobooobooboobooooboobobooooobobooboobobooboooboOoboobo
oboobooboooboobooboobooboobobOooobOoobOoobOoobOoobOoOoDn

oboooboooboobooobooogobDpPythen OO O0O0OODOOODOODOOODOOOODOOOODO
oo0oooooobOobo0oooobobobobooooobooboboOonoOo 0ob0Ong (module) DD ODOO
booboobOoboobooboobod0dmen0OO0000@ODOOOOODOOOODOOOOODO
obooobOoboooobooo)b mperr(@OOO)ODOOOOOOODOO

0D0000O0Python 000000000 OOOOO0ODOOOOODOODDOOOOOOOOO .py000
0000000000000000000@O00)00000000000000 __name__ 0000
00000000000000000000000000000000000000000000000
fibo.py0OODODOOOOOO0O

# O00O00OO00OO0OOOOOOO

def fib(n): # n00000000O00O0O0O0O0O0O
a, b =20, 1
while b < n:
print b,
a, b =Db, atb

def fib2(n): # nUO0O0D0OO0OO0OOOOOO0O
result = []
a, b =20, 1
while b < n:
result.append (b)
a, b =Db, atb
return result

OO0 PythonDOOO0ODOOOO0OO0O0DODOOO0ODDOOOOO import0DDOOODO

>>> import fibo

ob0oooo0dD fipoOOOO0OOOOOOOOODOODOOOOODOODOOOOODOODOOOOODODOO

45
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uboooooboonb fipoOOOOOODOOOOOODOODOOOOODOODOOOOODOODODOO
ooood

>>> fibo.fib (1000)

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

f1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

>>> fibo._ name_

"fibo’

gboooboooboobooboobooboobooo

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

61 000000000O0O0ODODO

gbooobooboobobobobooboobooboobobooboboooboobooboboobobobbon
OoooooooooDbOooODOO0O0000oooooooDoObo0 D00 mpertD00OOOOOOODOD
ooo!

gobooooooobooboboooooboooboooooooboobooboobDobobobobDOoDbobo
boooboobobobooobooboobobooooooboobooobooboboooobOoboobo
gboboooOobooboooobobooooboobobooooboobooboobooboboooboOoboOoobn
gboooobOoobooooooobooooooboobobooboooOooboboooooboOoobooon
000000000 modname.itemname 00 0000000000000 0000O000O00O0O00OO0O0O

OO0000000000000 import 000000000 import 0000000000 @OOOD
oobooobooO)boobooobooobooooboooboooobooob0db0mportd00000O0O0O
O0mport U0 O00OO0O0OOO0O0OO0O0ODOO0OOODOODOOOOODOOOODOO

import 0000000000000 0DO0OO0mport000000000000D0OOOODDOOOOD
gbooobOoboooooboooooboon

>>> from fibo import fib, fib2

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

Ub00000mport 00000000000 ODOODOOOOODOODOOOOODODOOOOODODO
goo@uobobobbob fipoDOOonDOoOoOO)HO

0000000000000 0D0000 mport000000O00D0OOOO

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

obooooOobobooobo obobooboobobOoo0O0bDO mportD OO0

'0000000000 ‘00’000 ‘0°000000000000000000000000000000000000000
gooooooooooooo
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O0000oooDo0o0ooo0oo00o00 «0Ompert0000000D0DDDOOOCOOOOOODODDDOD
gbooooobooboboobooboobobobooooobooboobooooobooboboooboOobooon
goooooboooobobobobogoooobo

O00. 0DboO0OO000oo0ooOoO0O0O0000o0DOO0000O0D 100000000 1000 import0 0O
oooooooooooooboooobooooooobooooobooooooooooooboo0ooDb -000
000o00ob0oob0o0oboobbo0obooo0ob 1000000000000 reload(modulename)
U000 reload () DODOODOOO

62 0000000000 O0OOO0ODOOO

Python OO DOOOO

python fibo.py <arguments>

O0D00000 _name_ 0O _main_ 0000000000000 mport 00000 ODDOOD
obooobOoobooooobooooobooooboobooogon

if _ name_ == "__main_ ":
import sys
fib(int (sys.argv[1l]))

gooobooobooboobboooboobobot mpert D00 O0O0DOOO0ODOOOOODOODOOOODO
O000o0oDoOoO0o00o0o0o00ooooDD *main”0000000O0DOOOOOOOOOOOOD
gbooobOoboooooboooooboooon

$ python fibo.py 50
112 35813 21 34

OO00000mport 0O0OO0O0DOOOODOOOODODOOOO

>>> import fibo
>>>

gbobOooobooboooooboobobooboooobooboooboooooboobOobo@uboooboon
obooooOoboooooboboooooboooo)booooo

6.21 000000000

spam 000000000000 import 00 0000000D000 spam.py0000000O000O00OCOCD
ooooooboooooobOOoOoon pyTHONPATHOOOOOOOOOOOOOOODOOOOODODOOOO
PYTHONPATHUOUOUOOODO PATHOOODOODOOOOO0O0ODOOO0ODOOOODDOOD PYTHONPATH
bobooboobobooboobooboboooboobobooooobobooboobOoboooobooboOoobo
0000000000000 0000000LUNXxO00000000D00 .:/usr/locall/lib/python
ooo

goboooopoobogbO sys.pathU0 0000000000000 000O0O0O0O0DOO0O0O0 sys.path
bobooboboobobobOoboooboobobo @boooobooon)d pYyTHONPATHOHOOOOOO
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gboobooooboooobooooboooobobopPythonOOOO0OO0OODOOO0OOOOOOOODO
oobooooooooobooobooooobooobooobooobooobooobO0oobOOoooOoOooobOOooDon
gobooooobobobooooobooooobogobooooooobobooboboobobbobooDbOoDbo
O000ooooDo0o0o00oooooboo0oooDo0oo0oo0oDO0O0Python00DDOODOOO import O
OO000o0D0OoO0o000DODO0O0000 mpert0000000000DODOOO00OO0ODOOOOOOOD
goooboobobooobobooooooboooo ooboobobo boboobooboboo

6.22 “O00000000 PythonOO OO

oo0b0oO0bO00oDOO000O00obD0O0bOO00OO00bO0O0oDOOO0ODOO0O0ODO0O0ODOOO0n spam.py
0b00o00b0o0oobOodon spam.pyc000000O0O0O0OOOOOOO0ODOOOOOOOODLOOODOO
Ospan “0D0000000O00O00000000000000OOspan.pyc00000000O0O
O000000 spam.py 0000000000 spam.pyc 00000000000 OOCOODOOODOO
spam.pyc 0000000 OOOOO

Ubdspam.pycUO0OO00O0OO00OO0O0O00OO0O0OOOO0O0O0O00O0O0span.py 00000000 n
gboboobooboobobobooobob spam.pyc0000000DOOOOODOOODOODODOOO
goboboooobooobobooooobooobooobobooooobo0ooouooo0oo0b0On smap.pyce
Ub0ooboooobOooboooobob0OdfOspam.pyc00000000O0OO0O0DO0OOOODOO
ooooobD python OO0 DOO0O0ODOOO0OOODOOODOOODOOODOOOOOOOOODOODOODO
gooo

ob0ooo0Ooo0O0gd Tips:

« PythonOUODOODOD -o000D0OO0O0D0OO00ODO0OODOOOODOODOOOOO .pyoODOO
bboooooooboobobobobobobobobooooooobOobOoDbOn assert O
O SET_LINENOOOOOOOOODOOO0OO0OOO0-o000O0OD0 0000 O0OO00000 (bytecode) O
ubobobgd.pycOdoobogobdbg .pydboboobooboooooobogbobanbg
gooooo

000 -oO0OO (-oo)O PythonOOOOOOOOODOOOOOOODOOOOOODOODOOO
ooooboooOoboobooboobooboooboobooobOoobo0ooobo0oooOo0n0 __doe
ooboobbooboboooooooooooooDbon .pyoooooooOoobODDOODO
uoboobooboooobooobooobobooboboooooooboooboooooooboooobooonn
oooobobooobooboooooboooonoobooo

« .pycOOD0OO0OD0 pyoU00O0O0O0D0OOO0O0DOOOOO0DODOOODOOOODOODOOODOODO
ooboobodon.pycdO0000 .pyoOOO0OO0OO0O0OO0O0O0O0OO0OOOODOOOOODOOODOO
gooo

 JO0guboobobboboobouoboobobbooboobouoboobooboobod Lpye
U .pyoOUO0OOO0O0OO0O0O0OO0OO0DODODOODOODOODODODOOODOODOODODLODODO
OO0000O000D000mport 000000000000 O00DODOOO0ODOOOODOOODOOOO
oobO0ooboooooobooonbn .pycO 00O .pyoOO0OO0O0OO0O0DOOOOOOODOOODOO
gboooboobooo

s JII0O0O0OUOOOOOOODODODONO spam.pyd 00 spam.pyc(-o000000O0 spam.pyo)
O0000O00O00OODOOobOO0bDODOPython00OO0DOODOODOODODOODOOOODOOOOOO
0o0dooooooooooooooooooo
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e compileall 00 .pyc0000 (000 -00000000 .pyo0000)000000000

obooobooo0oobooboooooobooooooon

6.3 0000000

Python OO O O0ODODOOOOOOO0OOO0ODOOODOOODOOODOOODOOOOOODOOODO Python O
oooooooooo@o“cooobobooooonoobooooobooooooooboOoooooD
gbobooooboboboooooboobbooooooboobobooooobOobOoboooooboOoboon
gboooooboobooboobobooboooboobooboooboobooboobooboboobooDbobn
gboooooobooboboobooooboboooooobooobooooboboooboobOobDobo
O000o0oDDO0O0O000000D00O00000000000 winregOOOODODOWindowsOODOD
U0000o0o0Oooooooooob0oo0obo0ooboOobonoddsysd0O PythonOOODOOODOO
ubobodabboodn sys.psl U sys.ps2U0U00000O000O00O00O0O00O00O0O0O0O0OO0O00O0OO0O

gbooobooobooobooon

>>> import sys
>>> sys.psl
r>>>

>>> sys.ps2
’ r

>>> sys.psl = 'C> 7/
C> print ’Yuck!’
Yuck!

c>

gboboobobooooboooobooboooobobooooboobooooboooo

U0 sys.path 0000000000000 OOO0OOOOOOOOOOOOOOOOOOOODOOODOAO
U0 sys.pathO000O0 PYTHONPATHO OO O ODOUODOOOOOD PYTHONPATHO OO OD OO O
gbobooboboobooboboooobooboooooboooobobooooobooooonogo

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

6.4 dir () OO

ubobod dir() dboooboobbooobbooobboobbooobooobooonbonbdic()

gboooboooboobooboobooo

>>> 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’,

63. 0O0OOOOO
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"setprofile’, ’setrecursionlimit’, ’settrace’, ’stderr’, ’stdin’, ’stdout’,
'version’, ’version_info’, ’'warnoptions’]

gbooobobodir() O0O000O0O0O0DOOOOODOODOOO

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

>>> import fibo

>>> fib = fibo.fib

>>> dir ()

[ _builtins__ ', ’'__doc__ ', '__file_', '_name__’', 'a’', "fib’, ’'fibo’, ’sys’]

bobooboboobooboooobooboooobobooboobooooboOoboooooDbo

dir() DOO0O0D0OO0O0O0OO0O0OCOOOOOO0OO0OO0O0OO0O0DOO0O0O0O0O0OO0O0DbOO0O0O0O000O0
oo0000 __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’,
"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’, ’1list’, ’locals’, ’'long’, ’'map’, 'max’, ’'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

OO0000 (package) DO Python OO O DOOO0DODOO “0O0O0O00OO00ODOO”0OD00O0O0O0O00OD
oobOOo0O00O00000ooo0o a.eO00AO0DO0O0O0O0O0OOODOOOOOOOBOOOOOOOOOOO
gbooooooboobooboobooooboboooooobobooobooboboboboobDOoDbOobo
O0000o0o00ooOoO0o0o0oDoOo000o0O0O0000O00000000 NumPy O Python Imaging Library
gbobooooboooboooobobooooobobooooobooboobooboobooooboOoboOobn
oooooooo

ocoooooooooooooooobooooobooooooboooobDobo ¢<boooonooboooo
boboobooooobooboobooooboobooboobo(@uoouoboOoboboOoon cwav, aiff, cau
obobOooooOo)boboooobooboooooooooboboobooooooboooooooooon
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obooboooboooooooboobooboobooboobooboobooboobooonn
ooboobooooooboooooooooooo@uooboboooooooboooooooobooooon
goboooobooobobooooo)boobooobooobooboooobooboobDooboobobooDo
bobooboooboobooooboooboo@ooooboooboooboooboobOobo)yoboooobo
goooogo

sound/ goobobooboobooo
__init__ .py goobooobboooboog
formats/ gbooooboooooooooboooboo
__init__ .py

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

effects/ goobooooobooooog
__init__.py
echo.py
surround.py
reverse.py

filters/ goooooooboooo
__init__ _.py
equalizer.py
vocoder.py
karaoke.py

O00000 import DO OO Python O sys.path 0000000000000 OOO0OOOODOODODOO
gbooooOoboooobooboooood

oboboboboOoooooooobboo0oooooboDO python DDOODOO0DOOOOOO
_init__.py Q000000000 O0OO0DDOO0O0ODODDOO0O0OD0O string0000O0O00OO0
gboboobOobobobooboobobooooooobobooooooboboooooobOoboon
obOoo0o0ooooboobOoobobooboonooon _init. .py0O0000O0O0O0O0DOO0DOOOOOO
_init__.pyUooobooboobobobobobobabobbbdb__e11 0bgbOgobgood
googood

OO000000000O000ooO000ooO0O000oOb00 mpert 00000000 OOODOOO

import sound.effects.echo

Ub000b0000000 sound.effects.echo 000000000 DOOOOODOODODOODOO0OOO
ubobooboboooobooboooog

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

OO0000000mportJ0000000D00OOO0ODOO

from sound.effects import echo

U000000000 echoOOOOODO echoOOOOOOOOODOOOOODOODOOOODODOO
oboooobooooobobobooooboooooo
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echo.echofilter (input, output, delay=0.7, atten=4)

gooooOob0oooobobooobooboooobobo0ob00 mport 0000000 OOO

from sound.effects.echo import echofilter

Ub0o0000bO0000b0000 echoOOOODOOOOO echofilter() UO00OO0OOO0O0OODOODOO
goo

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

from package import itemO 00000 itemO 00000 package DO0O0O0O00O0OD0O (DDODO
0bodboO0)H)oooooobobOobUobuooooobooooOoO packageDOODOODO0ODOODODOOO
000000000000 00000import 00000 item 0000000000 0ODOODOOODOOO
oo0oo0ooboobooobouoogem000DO0O0OD0OOO0ODOODOOODOOOOODOOODOOOODO
000000000000 0o0bD00b00bO mportErroxr 00oonoon

U000 import item.subitem.subsubitemUOUOOO0O0O0O0O0O0O0OODODODONO subsubitemU
gbooooboobooboobboobboobobobboboboobobobobobobbobobooboon
oooobdooboobooboboboboooboooboobon

6.51 0000000 *0O import 0O

000000000 from sound.effects import 0000000000 0OOOOOOOOOO0O
00000000000 000O000O00ODO0O0ODOO0O0OD0O0O0ODOOODOOODoDOOoDoOOoDooOOoDoDOOon
O000000mport 0000000 ODOOODOOOOODODOOODOOODOODOODOODOOODOODO
0000000000000 0D mpert 0000000000 0O0O0O0OO0O0O0O import000O0D0O0O
0000000000 bO00bOOo0ooOoooooooono

Jddddddoooooooooooo oo o000 000000000000 Og import
dooooooooobo:-b00000 __4init__.py0000 __all_ O0OO0OOODOOOOOOO
O0D000DOfrom package import 0000000 import DOODOOODOOODOOOOOODOOO
0000000000000 000DO000O0DO0000000000bOO0O0000DbO0bO0ObO0ODOOOn
O00dOooOoo0 *0mport 000000000 OODOOODOOOOOODOOODOODOODODOODO
000000000000 0000D000D00D00D00000 sounds/effects/__init_ .pyO0 QOO
00000o00oooboooOoooooooog

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

OO00000 from sound.effects import »UOOOOO sounddO0OOO0OOOOOOO 300
00000 oobD mport 0000000000 DODOOOOOOODOOODOO

000 __all_ 0O000O0O0O00O0O0O0O0O0O0O0 from sound.effects import «O00OOOOO0O
sound.effects00000D0000DOOODOOCOOOO0ODO0O0 mport 0000 ODOOODOO (@O
00000 bOo0obO0O0 __init_ _.py0O0OO0O0)00O0ODO0OO sound.effects U import OO0 OMO
0000000000000 0o00oDb0o0o0ooDD00O0d importOODOOOO import DO OOO
000 __init__.pyO0O0D0O0O0OD0O0@OO0OOD0DODOOO0ODOODOODOOODODOO)YOODOOOOODOO
Joo0obobDo00oooobob0o0U impert 0000000 0O0O0O0ODODODODOOO0OOOODODDODOOOO
ooooooono
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import sound.effects.echo
import sound.effects.surround
from sound.effects import =

000000 echoO surround 0O000O0D00O0OD0O0OOCDOO import 0O O0OO0OODOOODOO
OO from...import DOOODOOOOO sound.effectsJ000O0O0O0OO0OOOOOMTEIOOOO
_all _ [0OO000OO0O0bOoboDboobooooo)Ho

Ub00000O0o00O import »000000O0O0O0DO0O0O0O0O0O0OO0ODOOO0OOOOCOO (export) OO
obooobOobooooobobooobooboooobobooooobobooooboOobooooOoo

from package import specific_submodule0UO0O0O0O0O0O0OOOOOOODOOOOOOOOO
O00000D00O0mport 00 O0O00ODOO0OCOCODOODOOO0OOODOODOOOODODOODOODODO
Jooooboboboooooobobbooooooga

652 0000000000

goboboobbooobbooobboooobbooobbobOoobd surround 00000
echoUOOOODOOODOOODOODODOOODOODOODOODOODOODLOOD importO00OoOoooOoad
0000 mport 0O 0O0D0O0O0ODODO0OO0ODOOOOOOODOOODOOUODODODOODODOODOODODOO
oobobdodd surround 00000000 import echol from echo import echofilter
0000000000 0mport 00000000 DO0OO0ODOOOODOO(CMOOOOOODOODOOODO
obdobobooboO)obooboooUooOOobOOooU import0obobOobOobOO0ObObObDODbO
oooobogood

000000 @O0O000 sound0000000O0O0)OOOOOOODOOOOOO0OO0ODOOOOOOODOOO
mport 0 000000000CO0OO000000O0O0OCODOOCODDOODOO0OO sound.filters.vocoder
0 sound.effects JOOOOO echo DOOOODDODOODOOODDOODNfrom sound.effects
import echoODOOOOOOOOOO

Python 25 000 000000000000 import 000OD0O00O0DODODO import O from module
import name U000 import O OO OOO000O00O0O0O0O0O0O0 mportJ0000O0O0O0O0OODO0O
gboooboobooboobbDsurround 0000000000000 O0DOO0O0DO0OO

from . import echo
from .. import formats
from ..filters import equalizer

O00000ooooo0mport 000000000 0OOCOOODOOO0OOOOOOOOOOOOOODDDD
oboooboobO0ob0ooobO " _main. "0O000 PythonOOOOOOOOOOOOOOOOODOO
oooooOob0ooooboboooobooboOobDmpoert0O0O00OODOOOODO

653 00000000000000O0

ob0o00obOoO0O0o0obO0obOo0o0o0oDb _path,.  OOO0O0O0O0O0ODOOODOODOOOCOOOOOOOO
_init_ _.pyUdO0oodogooboobOoobOob0O0__init_ .pyUdOoobOoooOobOobOOOOd
gboogooboobooboobbooobooboooboobooboboooboobooboboOoon
gboboobobooooboboooobooooobooboooobOoboon
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gboboooobobooobooboboooooboboooobooboobooboOoboobooooboOobOoobn
ooooboooono
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070

HRNENRNRN

goooooooboboooooobobooooobooboboboooobDobobooboobDOoDbobO
gbobooboboooboobooooboooooboobooooboboooooboooooboOobooo

71 0000000O0O0OOOO

000000000000 bO00o0oDobOg: 00 (expression statement) J print 000000000
0000000000000 write() DO0ODODOO0O0DO0ODO0OOOOO0ODOOOOOOO sys.stdout
000000000000 oDo0oooooonoooooooan)

oboboooobobooooobobooooobooboooooboOoboobooboOoboboooboOoDbOobn
gboooooooboooooooobobobooooooooboooboooooobobOobooo
gooooooboobobooooobooooogooobobbooooboboobooboobDOobDobo
bobooooboobobooobobooooooboboooboooobobobooooobOoboon
oboo0ooboobobooobooobooboboooooooboobOobOoboooooooobOOobooon
Ub0d str.format () UOOOOOOOOO0O0OO00O0

ubooobooobooboooooooobobobobobooobobooobobobobooboOooboon
Python OO O0OO0OO0O00O00O0O0ODOO0O0COO0DOO repxr() O str() OOOO0ODOOOOODO

str() DO0O00O0O00OO00O0OO0DOO0O0O0ODODO0O0O0DbO0bO00000O00b000b00000 repr() OO
bobobobobobo@wooboooooooboobOob0obOobO0obOobOn syntaxError
gboboo)booboboobooooboobooooooboobOobOobooooocboobOOoooon
OO0 str() 0O repr() DOOOO0O0OO0OOOOOOO0DOODOOOOOOODOOOODOOOOOOODOOOO
gooobobooooboobooooooboooobobooooboobooooboboboooobooo

obooooOoboooooo

>>> s = "Hello, world.’
>>> str(s)

"Hello, world.’

>>> repr(s)

"'Hello, world.’"

>>> str(0.1)

r0.1’
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>>> repr(0.1)

70.10000000000000001"

>>> x = 10 x 3.25

>>> y = 200 » 200

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

>>> print s

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

>>> # 00000 repr() DO0OUOOOOOOOOOOODODOOOOOO
. hello = "hello, world\n’

>>> hellos = repr (hello)

>>> print hellos

"hello, world\n’

>>> # repr() OOO0O Python OOOOOOODOOOONO :
. repr((x, y, ("spam’, "eggs’)))

"(32.5, 40000, ('"spam’, ’'eggs’))"

oo02003000000000000000000O0D00OO

>>> for x in range (1, 11):
print repr(x).rjust(2), repr(xxx).rjust(3),
# 0000000000 O0OO
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):
print ’{0:2d} {1:3d} {2:4d}’ .format (x, x*X, X*X*X)

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

@oOooOoboobob0oobO0obOobOob0b00 print 000000000 OODOOOOOCOOOODOODO
print 0000000000 O0DOOOO0O)

UbOo0O000000 rjust () DO0OO0O0OO0DODOOCO0O0DOOOrjust() DOOOOODOOOOO
uboobodoobooboboooboobooobooobooobooobOoboooDO0g 1just() O
center () DO0OO0OO0OO0OOOO0OOOO0DODOOODOOODOOOOOOODOOOOODOOODOOOOOOOO
gboooooooobooboboooooooobobooobooobooboboobooobooobOobobo
boboobooboobooboobobooobooboboooooboboobooboboobooooboOobOoobo
U0o@oobOoobooboOooboooobogonog x.1just(n) [(:n] 00000000 OODOO
ooooobooooon)

uobogoboodn zfill() OooooOooobOooooooooobooboooobooooooon
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gooooooo

>>> 7127 .zfill (5)

00012’

>>> -3 .147 .z£f1i11(7)
’-003.14"

>>> 73.141592653597 .z£f111(5)
73.14159265359"

str.format () DOOOO0OO0OOO0OOOOO0OOCOOOOOOOOOO

>>> print 'We are the {0} who say "{1}!"’.format ('knights’, ’'Ni’)
We are the knights who say "Ni!"

bobobOobOo@wooboooooboobobOobobob)bOo format () DOOOOOOOOO
0000000000 0b000000000 feormat () DOOO0OO0OO0OO0OO0OO0OO0OOOO0DOOODOOODOO
ooo

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

eggs and spam

format () OO0O0OO0O0O0OO0O00O0O0O0O0O0OOO0O0OO0O0OOOO0OO0O0OOO0OOODOOOOO0O0OO0DOAO0
goo

>>> print 'This {food} is {adjective}.’.format (

.. food=’"spam’, adjective=’absolutely horrible’)
This spam is absolutely horrible.

godoooddooboooooooobooooooooooon
>>> print ’'The story of {0}, {1}, and {other}.’.format ('Bill’, ’'Manfred’,

Ce other=’"Georg’)
The story of Bill, Manfred, and Georg.

str() UO0O0O0O "!'s" 0O repr() 0000 "'y OO0O000DOOCOO0O0OOOOO0DOOCOOOOOOOO
gooooo

>>> import math

>>> print ’'The value of PI is approximately {0}.’.format (math.pi)
The value of PI is approximately 3.14159265359.
>>> print ’'The value of PI is approximately {0!r}.’.format (math.pi)

The value of PI is approximately 3.141592653589793.

gooooo r:.r booboobboobooboooboooboobooboooooboooooboooon
gboboobobooooboobooooboboooooboooobooooobooboobOobo ~ODOO
obooo3000b00000000o00ad

>>> import math
>>> print 'The value of PI is approximately {0:.3f}.’.format (math.pi)
The value of PI is approximately 3.142.

rrgjogboooobobobooboobooboooobooooboooooboobooboooaon
goooooobooon
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>>> 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

gdobobobooodouooodouobob0oooooobO oo OobobOUoOoUoo
gdoboboooobobooouoboooooooobooo r1roo0oboo0ob0oooooo
goooooooo

>>> table = {’Sjoerd’: 4127, ’"Jack’: 4098, ’'Dcab’: 8637678}

>>> print (’Jack: {0[Jack]:d}; Sjoerd: {0[Sjoerd]:d}; '

Ce . "Dcab: {0[Dcab]:d}’ .format (table))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

table D ** 00000000DO0OO0O00ODOOOOOOOOOODOO
>>> table = {’Sjoerd’: 4127, ’Jack’: 4098, ’'Dcab’: 8637678}

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

ubogbobboobooboboobooboboboobobbobtdvvars() Uoboboooogn
googd

str.format () OOO0OO0O0O00OO0O00COO0O0O0O0O0O00O formatstrings00000000O0O

711 0000000D0O0O0O0OOO

sO0o0gboobooboobooboobooboobbboobuo0obo0bdd sprintf () OO
bbooboboooboobobooooboobooooboboobooboboooboOoboOoooonogan:

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

str.format () OO0000O0O0O00O0O0O0O0O0O0OO PythonOOODOOOO s00000O0O000OO
ugobgobuoobogbooboobbobbobboobdd str.format () UOOOOOOO
gooo

0ooooooao string-formatting 0 00000

7.2 00000000000

open () JOOOOODODOODOOOOOODOOO open(filename, mode) DOOODOOOODOO
O0000o0o00ooooo

>>> f = open(’/tmp/workfile’, 'w')
>>> print £
<open file ' /tmp/workfile’, mode ’'w’ at 80a0960>
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bobooooboobobooooobobooooobobooobooooobOoboooooobOoboOoon
ooboo0ooOoooooboo0Omede 000000000 0OOOOOO0 "y 0000000 @OODO
goboooobooooobobo)oo 'w ODOo0O0OD0Yer 00O0DOO0OO00OOOODODOOODODO
tbobobobooboboboobooboobooboboboo'-+ ODOo0ooOobOOob0O0obO0oboooon
O0mode 000000000 O00DOOOODOO "xr000OO00O0ODODODOO

Windows DO 0 mode U "o’ OODO0O0OO0O0OOODOOO0OOODOOOOODOOOODOOO "rb',
'whb’,’r+b’ OO00O000000O0O0O0OOWindowsOOOO PythonOOOOOOOOOOOOOOODOO
goboooboooooobooooboooooobooooooobooobooooboooobooOoooDn
oobO0oobooOoooooooooASCclioooooooooooooboooboooboooobog greG
UOexgOOOODOOOOOoOooOooooboooooooboooobooboooooooooobooobo
OO00o00o0oo0o0ooo0o0ooo0oooooooO0oDoO00DUnixO0O00 'pr OOOODOOOD
gbboobOoboooobobooooobobooooobooooboOobooooobOoboooooDboon

721 0000000000 0OODOOO

gooooooboo toooboobooboobooboobooboobobobooboon

U00000000000000 f.read(size) OOOOOO0OO0OO0OOODOOOO0OOOOODOOOO
ubbooboabboobdddsize000D00O0OO0O0O00DOOO0 sizeO0OO00OO0OOOOODOOO
goooooobobooooooobobooboogoooboobooDoboboooooobDobDOobo
Ub0o0O000b0O0obO0boboboob0dO0size0000000000OD00ODO sizeO00O0O0O0OO0OOOOO
ooo0OobOo0o0oobobO0o0obOOobonn f.read() ODOOO0OO (mmOODOOO

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

>>> f.read()

f.readline () OO0O0OOOO 1000000000D00DO000 (\nOODOOOOODOODOODO
uboooobooboboboooooooboboboooooboobobOoboooboooooobOoboDbo
Uboo0oboooboobobooobogn;f.readline() DO00O0O0O0OO0OO0ODOO0OO0OOOOOODOO
ooboooboooooooooooobo '\n" 0000000 10000000000000O000O00O0

>>> f.readline ()

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

"Second line of the file\n’

>>> f.readline ()
rs

f.readlines () U00OO00OO0OO0O0OO0O0OOO0OCODOOCODOOOOOOOODOOODOOOOOOODO
O sizehimt OO0 0OO00000000O0O0O0O0OCOO0DOO0OOCOOOO0OOOOOOOCOOOOOOAO0
gboooooobooboboooboooobobooooooooboboobobooboboobobDOoDbOobo
gbobooboboooobooooboobooooobooooboboooboOobooooono

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

ubboobooboboboooobobooooobooboboooooooobooboooboobOobooo
gboooobooooooboooboooooo
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>>> for line in f:
print line,

This is the first line of the file.
Second line of the file

gboboooobooooboobobooobooboboooooobOobooboobobooobOobOobo
gbooobOobooooobooooooboooooono

f.write(string) OO0 string 0000000000000 DONone0OO0DOOO

>>> f.write(’This is a test\n’)

gbobooboboooobooooboboooooboooobobooooooo

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

f.tell() DOOODOOO0OO0OOOCODOOOOODOOODOOOOOOOOOOOOODOOODOOOOODO
gobooobooooooboobobobooooboooooboooobooobo0ogn £.seek (offset,
from_what) O00O00O00O00O00O0O00O0O0A0O (reference point)y DO OOOODO offse¢ DO DODOOODO
ooooooon fromwhat DOODO000O0O fromwhat OO0 00000000000 OD0OO0OO 10
O00o0oooooooooooD20000000000000000000000 from_what 00D0D0ODO
gbooobOoboooobobobOobOboOobOOobOoboOoOobOOobOooboobOobon

>>> f = open(’'/tmp/workfile’, ’'r+’)

>>> f.write (/' 012345678%abcdef’)

>>> f.seek (5) # 000000 ed0OOOOO
>>> f.read(1l)

I5l

>>> f.seek (-3, 2) # U0O0O0O0O0O0O 3000000
>>> f.read(1l)

Idl

Uboo0boobobbgbO £f.clese()y UODOOOODOOODOOODODODODOODOODOO
UbobooboooobobooboobbDf.clese() DODOODOOOOOOOOODOODOODOOOOOOOO
obooooobooooon

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

uooboooboooboobbwithOOOOOOOOOOODOOOO0OO0ODODwithOOOOOOO0OO
oboo0Ooboooobobo0ooooboboooboob0ob0onbOOobOon try-finally0OooooOo
ooooooboooooo

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

>>> f.closed

True

O0oOo0OoonObO0O0O0O00b00 isatty() O truncate () 00000000000 OO0O0ODODOOO
gbooboobgoboooboboboobobobooboboboboooooboobobooboban
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7.2.2 pickle 00000

gbobooobooboboboboboboboboooboboboboboboobooboobooooon
UOOread() DO0O0OO0OO0O0O0DOO0OO0O0O 123 00000000000 0OOOCOO0O0O0O 123000 int ()
oboooobOobobooooobooboooboooooboooooOooboboooboobOoboon
gbbooboodabouoobooboobobobobbobooboobooboobooobooad

00000000000 0O0O0000000000O0O00O000C0O0O0O0000PythonO0O pickleO
OO0000000000000D0O0O0O0pickle000000O0O00OO0O0OO0O0O0OO0O0OO PythonODO
OO0O0o0ooo0 @ooDooo pythonODOO0OODOOYDOOOOOOODOOOOOODOODOODDOOOOD
O pickling(OO0OO0 (CO)0000O pickle0)O0O0OD0OOOOO0O0ODOOOOODOOOOODDOOOOD
OO0 0O unpickling (O pickle )00 OD0O0OOpickleOOOO0O unpickle 0000000000 OOOOO
goooooo0oOoOoOoOoOoOoOoOooUoUUogoooooOoOoOOOOOCOOODOOLOOOOd
oooooo

uboodbobo xgdbobooooobooooobooobooobooobooo t0bobooobooobooobooobo
Opickle 00DO0OO0O0ODOOOODOOOOOOOOOOO

pickle.dump (x, £f)
Opickle0000O0O0OOOO0ODOODOOOOO f000000OO00O0OODO0ODOODODODOODOO
oood

x = pickle.load (f)

goood

(pickle /0 pickle 00O D0O000000000DDO0O0ODODOOOOODOD pickleDOOODO pickledO000
oboboooooooboobOoboboboobobooooooboobobobooboooooobooooonoa
U000 pickledOOOOODOOO)

pickle 00O Python OO DOOOOOO0O0DODOOOOOODODOOOOOODOODODODOOOOOOD
obobOooooooboobOobooooboboobOobooboobonooooon persistent (DOO) OO
U0000D00pickleJ00000000OO00O0OO000OO PythonOOOD0OOO0D0OO0O0D0OO0O0DOOODOO
O00O0D0000000bOoonO pickle/O pickle 00 OO00OODOOOOODOODOO
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080

Juoood

0000000000000 ooD0o0odoD0oDO0ooooooooDoo0oooOoDOoooooon
0000000000000 DO000DO000bO000O0000O0o0O000o0oDbDOo0oDbO @oooo)yooooao
0000000 00b0o0o0bOo booonodg (syataxerror) 0 OO (exception) 000

81 00000

OO0000000D00000 (parsingerror) 00000000000 PythonOOOOOOODOOOOOD
obooooOoboooooboon

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

A

SyntaxError: invalid syntax

gboogobooobooboobobobboobbobbooboobooboboobboboboobboobbon
bobooboooooboboo oo oooobobooobobooo@oboooobooboOoboOoDbo
obooooOO0)oooooboboboobD print000goooooooboonO ¢ :)ybOo0o0oo0Oo0oDbO
ubobgobuooboobooboobbobbooboobooboobooboobooboban
googoo

8.2 00

gbooooobooooooboboooooboobooooobooboobooboobobooboooboobn
O00000D00D00O 00 (exception) 00D DODOOOO0OOODOODOODOOOOOOO PythonODOO
boboooooobobobooooobooboobboooooobobobooboooboooboooboOoon
obooooOobooooobooooo

>>> 10 = (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in ?
ZeroDivisionError: integer division or modulo by zero
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>>> 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

000000 bO0O0o0O0O00Db00b0O0OD0O0O0Db0O0ODODOO0ODUODO0OD wWpe OOOOODOOO
do0dbd0oodoboob0o0oboobo0obo0oUdO0oO0b0d zerobivisionError, NameError,
TypeError 0000000000000 O0DOOOOODODOOOODOOOOOOOOOODODOOOOO
000000000000 000o00oo0ooooDooO0 @MobDoooooooOoooOoooooog)
0000000000000 DO0000000DOO0ODOO00OD00@ooOoooooooHa

gboooboooboobooboobooobobbobbobooon

gobooobOooobooooooboobooobooooboOonD (eontex)y DOODOODOOOODOOOO
O (stacktraceback) U0 OO0 00000000000 OO0O0DOOOOOODOOOOOOO0OOOOOOODOAO
gbooooboobooobobooobooboooooboobooooboobooboooooboon

bltin-exceptions U0 00D 000000000000 OO00ODOOOOO

83 0 O0ODOoOOod

obooboooooobooooooboobooobooOoboooboooooooobooboooboonn
U0000ooO0o0oobO0o0obO0o0obO0o0obO00ob0o0obO0o0ob0ob0o0ob0o0b00n (Control-cOOOO
goboooooooooooooooboooobooobooooooooo)boobbooboooooDoooDo
ubbooboboobooboooobooboboob0obooo0o0obOo0n KeyboardInterrupt 00O
obooooOobooooobobooobooboooooboooo

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

tryOOOOOO0OO0OOO0O0OOO

« 000 tryD (try clause) (0000 try O except 0000)00000000

Ub0o00b0b00o0ob00obO excepted DO0ODOOOO trydOOOOOOODOO

ayO0OOO0O0OO0O0OODOOO0OOO0DODOOOOObOO0ObOUObOODbDObDOObLOOn except U
Uboooboobbooobo0obodbddbO0exeept 00000000 txeyOOOODODOO
ooooboog

s D00except OO DOOOOODOOOOODOOOOODOOODOODOOODOOO teryOOOOODOO
O000boooooooOd (handlertDD00O0)0D0O0O0O0DODO0OO00OO0O0O0DOOOO (unhandled
exception) 1000000000000 O0DOO0O0OOODOOOOOOODOOOOO
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U000 tryODOOOO exceptODODOOOOODOOOO0OO0O0DOOOOODOOOOODOODOOOOODOO
oobooobooooobooobooobobooobooooooobobooobboobob0 ey OOOOOOODOO
000000 eyO0DOOO0O0OO0DO0OO0ODOO0ODO0O0D00O00D00ODexceptd 0O O0O00OOODOO
gbobooboboooboobooooboboooobobooobooboooboon

. except (RuntimeError, TypeError, NameError):
pass

O00except 0O OOO0O0DODOOO0O0DODOOO00OD0OO (wideardDDOOO)ODOOODOOOODOOD
UO0000O0OexceptDODOOOOOOOODOOOOODOOODOOOOOOOODOOOOODOOOOODOO
ubogbobobobogboboboboooobobbdibexceptbOonooobobooonogn
gooooboooo(@uobobooboooobbooboooobooooboooOobbooDH)yoooDbOo
gooo

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 DO0OODOOO0DODO else O (elseclause) D0 OO0 D00O00000D0elsedO0D0OOO
O0000 except UOOO0OO0O0DO0O00OO0O00O0DOOelsed0 awydO00OO0O0D0OO0OOOOO0DOOO
oooobooobooooboboooobooooobooooooboo

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()

UbooooboobobO tey000O0D0OD elsed0b0O00o0bDOobOOObOOO0DOODODOO
Utry..except 0000000000 OO0OOO0OOO0O0ODOOODOOODOOOOOOOOOODOOODOO
obooobooooonboon

gbhoooboobobooboobobobboobobooboboobboboboob 00 (argument) U
bbooboooooboboobooboooobobooooboon

except OO0 O0OO0OO0@OUDOOOOOOO)OO0DOO0OO0OO0O0OOO0OO0OO0OO0ODOOOODOOOOOOODOAO
ubgbooodgbdobdgbdl instance.args000ogooooooooobooboooaoon
goboobboo _str__ () 000D0OO0O0DDO .args0000000OO0DOOOOOODOOO
obooobooboooooboon

gbboobooboobooboooboobobobboboobooboobooa
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>>> try:
raise Exception(’spam’, 'eggs’)
. except Exception as inst:

print type (inst) # 00000000

print inst.args # .args UOUODOODOOOODO

print inst # __str  OUO0OoUOoo0ooooOoood

%X, y = inst # _getitem  O0O0OO0O0O0OOOO0OODOODOO
print 'x =", x

print 'y =, y

<type ’exceptions.Exception’>

("spam’, "eggs’)
(" spam’, ’"eggs’)
X = spam
y = €ggs

gooooboooooboobooogoboooobooooboooDoboboobD @Woooboo)bobo
gooo

oboooobdwyOOOoOOOOOOOOODODOOOOOODOO0OOO0DOO0O00wyOOO (OODOO
gooo)ooooobooooooboooobooobooooboooo

>>> 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

84 J0ODODODO

raise00000000COO0O0COOOOOOOOOOOOOOO

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

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

raise0000000000O0O0O0DOOOOOOOOOOOOOOOOOOODOOODOOODOOODOOOO
0d0doddoooddboo0oo0bo00obobo0o0ob0o00o0oO0dn raise NameError, ’'HiThere!
Jdo0ooo0ddooOdoOodoobDoo0od0ooOo00dooOo0dooDoO0o00oooooooooOooon

goooboboooooobboooooboboboooobboooooooboOoooobobOo0oOoubobOboOn raise
gbooooobooooboboooooooo

>>> try:
raise NameError ('HiThere’)
. except NameError:
print 'An exception flew by!’
raise

An exception flew by!
Traceback (most recent call last):
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File "<stdin>", line 2, in ?
NameError: HiThere

85 0 00000DO0O0O

Oo000O0o00ooO0o0o0o0o0ooO0o0ooO0ooooOooooO0oooOoO0ooobO0O0DOg (PythonOD
obooooobD o000 o0oO0)§oOobOoo0oOoDnD exception000000O0O0DOOOOOOODOODOO
oooooboooooo

>>> 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!’

U0000 Exception0 00000 __init_ () OD0O0D0O0O0O0O0O0OOCOOOODODOOOOO
D000 vaue D0ODDO0OODODDOODOOOOOO agsOO0O0OO0OO0ODODOODOOOOOODODOOD

doboddooboboodoobboooobob oo b oo b0 ooooOo LD UoOooOooobooa
JobddddodoooboooooooooobooooobooooobooooooDooooDoobooa
oo oo oo bbb oooooooa
goooooooooobobobbooooooooooooobo b0 b oo oooooooooa
class Error (Exception) :

"""Base class for exceptions in this module."""
pass

class InputError (Error):
"""Exception raised for errors 1in 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
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msg —— explanation of why the specific transition is not allowed
mmwn
def _ _init__ (self, prev, next, msqg):

self.prev = prev

self.next = next

self.msg = msg

oooooOoboboooboboboooobobobooD “Berorr 0000000000 ODOODODOO

gobooooboobooooooooboooobooooboboooboooboooboboooobobooooon
gboboobOobooooobooooboooooboboooboobooo oobo oooobooobooono

86 JOOIDOODUODODODODOO

try 000000000 O0COOOOOODOOOOOOODOOOOOODOOOOOOO0O00O0ODbDOn
gobooobooooooboobooboooboooogoo

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

Goodbye, world!
KeyboardInterrupt

finally O (finally clause) OO0 D O0000D00O00O0ODO000ODDteyyOO0O0ODOODOOODOODOOODODO
tryOOO0O0OO0O00O00O0O except UOOOODOODOODOODOOODOO except O elsedDOO
000000000 finallyOOOODOUODOOOOOOODOOODOODOfinally0OGOOO try O
U0 break 0O continueD return 000000000000 O0O0O0OO000O0O0000O0DOO
O0000 (except OO finallyOOOO tryOOODOOODOO Python2500000000)O

>>> def divide(x, vy):
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’
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000000000 finallyO0OOOODOOOOOOOOOOOODODODODODODODOOO
TypeError U except UOOUODOUOOOOOOODNO finallyOOOOOOOOOOOOOODOO

oobooobbooobooibD finallyo (ObOOoobOOOoODOOO0ODLOO)DOODDOOO
gboboobobooboobobooobooboooooboobooo

8.7 l0000ODODDOODOO

obooooobobooboooooboboooooooboboboobooOobOoboooooobOOobooon
gboaboboobboobooboabooobboboboobboooboobooboaobooboban
googooboogno

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

ubobooboobobobooooobobooooooboobobooooooboobooboboooobOoooo
goboobooooboooboobobooobobooobooboo0ooobooobooboo00dwithOO
oboboobOoboooooboboooboobooooboboooboobobooooboOobooooOoo

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

O00000ooooooooooooobooDoDoDOODOOObO0O0000O0Ob0DO0O0O fO0O0ccloese0OOODO
ooboooooooooooobOoobOoobOoooboooboooobo0oboooboboooobOooobO0oooDoon
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090

HEEEN

Python OO0 O 0OOOOOOOOCOO0ODOOOODOOOOOODOOODOOOOPythonDODOOODO C++0
Modula-30OOOO0000DDOOOOO0OOO0DDOOODDOOODO PythonOOOODODOOODODOD
oboboobooobooobooooboooboooooobooooooooo “coboboobooroboonn
oobooooboooooboooobobbooboobooboooboogooooooooooooobooboo:-00000
boboobooboobooboobobooobooboboooobobooboobooboboobooboobo
booooobooboboooboobooooooboobooooooboboooooobOOoboOoon
ooooobooooobooboooooboooooobonoo

C+0U0bo0oobooobboobooboob @oooooooO)D puwlicOOOOOODH)ODOOO
OO0000000 0000 (virtwal) DO0OOModule-3 00 0000000000000D0O0O00ODOOOOD
obobOobobOobooooooooboo0o:0000o0ooco0ooobo0oooboooooooboooon
gboooooboboboobooboboooooboboooooobobooobooboboboboobooDbOobo
O0O0Smalltalk OO0 000000000000 0DDO0O0O0O0O000000 mport00000O000O0OD
OO000000C+ 0 Modula-3 0000000000 O00DOOO0DOOOOOODOOODODOODOOOD
U0C+ 00000 Modula-30 0000000000000 OOO0ODOOODOOOOOOOO(@ODOO
O (arithmeticoperator) DO OO0 OOODOOODOOOOODOODOOOOODOOOOOO

(000D O0o00o0oOO0o000D0O000 Smalltalk 0 C+H+O0000O0DOODOOOODODOOOO
U000C+ 000 Modula-30OOOOOOOOOOOO0O0DOO PythonOOOOOOModula-30000
U0000O0000b00b0ob00dnD Modula-300 00000000 OOODOO)

91 J000O00O0ODOOOOO

gooobooooboooboooooboobooogobo(@uooobooo)boobDoboboooDOoDbo
O0000oooooDoDDoO0O00O0 DDODDO (@lias)y00000000000OPythonOO0O00OODODOD
gboooboooooboooobobobooboooobooobooooboo@uoboooobono)booooobo
goboooobobobooboobobooooboooooooooobobooboobDobobboobDOoDbobo
O0O00ooD pythonODOOOOO0O0DODODOOOOO0ODOOOODODOOOOOODDODOOOOOOD
booooobobobooooobooboobooooooobooooooobOobooobooboOoDboOoDbo
booooooobobooobooooboboobooooobooboooooboboobobooboOobooobn
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goboobooboooooobooooooooboooooooooooboooboobooob0 —00o
U000 Pascal OO OOOOO0OO0OO0O0O0OO0OOOOOCOOOOOOOODOOO

9.2 Python O OO ODOOOOODO

oboboobooboobooOpython OO0 OobO0ObOO0ObOObOOOODOOOOOOODOOOOO
oboooboboooobobbooooboooboooooobbooooooboooooooooooobooooDn
gbobooooboobobooooobobooooooobooboboooobOoboboooooboOoboon
OO0 PythonOOOOOOOOOOOOODO

gboooboooboooobooo

0000 (namespace) D00 D00000DO0O0O0O00O0O0OO0 (mapping) DOODOOOODOOOOOODO
U000 pythonOODDOOOODOOODOOOOOOOODOOODOO@OOOOOODOODOD)ODODO
gboogboboobboobboobbobbobbobobooboobOooboobOod (ebsy b OO
gboooo)yoooouobobobdobobobooooooooooooboboboboboboo
obooooobobooboooooboobooooooboobobooooboobobooobooboOobooon
uboboboobobobdobobobobobobobobobuoboboooobobobooboba
Ubobobobib0bd maximize UODOOOOOOO0OODOOOOO0ODODOOOOODOODODOO
o000 —o0oo0oooboboooooboobooboobobooobobooooboon

oo oo oobobboodooooooooobobbo0ddo0donD —0000 z.real OO
real 0O0O0O0ODOO0 zO000O0O00OOOOODOOOODODOOOOODOOOOOODODOOOOOOOOOO
0 modname. funcname 000 modname 000000000000 OOOO funcname JOOOOO
0000OO00DO00bOO00bOO00bO00bOo0o0bOo0o0DooOoooOOooDbOo0oDOO0o0oOoooDoOooDoOon
0000000000000000000000O0000000o0oo0oO00 !

0000000000000 00DO000000O000DO000000O00000O0000DOO0o0oOoDOonDO
0000000000000 0Omodname.the_answer = 420000000000000000O00O0O0
O00del 00000000 O00OO0OO00OO00OO del modname.the_answer U0 modname OO0
O0000000D000000 the_answerO0OQOoaooag

OoooooooOOo0o00oooDoooO0O000o00ooOD0o00oODO0O000000ooO0O00d PythonO DO
gbooooobobooooobooboooooboobooooboobooboboooboobobobooboOoDbOobn
goooooobooboobooooobobooooooooboooooboDobooooboobOoDbobo
boboooobooboboooooboboooooboobobooooboobOobooboobOoboOoobn
U0o000obO00obO0o0ob0oo0b0o0obo0o0bo0ooobod _main. 000000000 O0O0DOO0ODOO
goooobooobooooooboooobooboooooboooboo@oboboobooboboooboboOobo
O000DO00o00o0obD0obb00__builtin. OO0OODOOOO)

gbobooooboooobooboboooobooboboooooboobooboobooboboooboOoboOobn
gboobooobooobooboooboooooooboooooobo@oobooooobooobooDn
gbobgoooooboooboobooboo)ooooooboobobobOooooobOobOobOOoDon
gboooboooobooboog

0000000000000 0000000000000000000000__dict__ 00000000000000000
gobooooooooooooooob;_diet__O0O0OO0OOOOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOOODOO
goooooooooboooooooooobooboooooooooboboboOoooooooobobooooooooDooOobOoboo
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Ubood (scope)UOODODOODOOOOODOO0OOOOODOOOOO PythonOODOODOOOOODOODOO
oooo“0b00000O0o0r>00b0b0000n0 (O0:spam.egg000000 eggOO00O)00000O
oooobooooobooboooooooboooobooooboboobooo

boboooboobobobooooboobobooooooboboobooooobobobooooobOoboon
oboooOoboooobOobooooboobooooonbon

- J0O00OD0OODOO0ODOODO0ODOODODDODOODOODLOOO

« 000 (enclosingg 00 O0O0DOOCOO0ODOOOOOOOOOODOOODOODOOOODODOOOOO
ooooooboooo

e J0O00OD0DOODOODOODO0ODOODODDODOODOODOn
- J000Db @WOOOOOOO)OODbOOOODLDObOOOOODbOOnOO

OO0 gglobal DOOOOO0ODOOO0ODOOOOOOODOOOOODOOOOODOOOOODOODOOODODO
uboboobooboboooooooboboooooboobooooooboboooooobOoboobo
gbooooooooboobobobbo@ooooboobooooboobobOoboo oooboboooo
oboboobOoboooobobooobooboooooboobooooobon)

goooobooooooboo@Woooboooobo)booooooboOUobDoboooDOobDboboOoDbo
gboboobooboooboooobooboooobooboboooobooboobooboboboooboOoboOoobn
ooooOobooooboboooboobooooobobooooboooboooogoono

gboooobooboobooboobooboobboobooobooboobooboobobon
gdoooooooooboooooooooooboobooooooooooobooooboooooooooooon
obooobooooOooooooooooooboooboooooboooobooobO0—00o0o0oboobo
oo 0ooogbo”obooboboobooobbooboobooboooooo0oobooo0oobobooDbo
gb@oooboobooboobooboobooobog)

PythonOOOOODOOO0O0OO0OO0OO0O0DO -00 global OOODOOODOOOO0 -0000000O0O0O0DOAO
ooboooooooboooobooobooooooboooboooooooboooonD —Ooboobobooboboooobo
U000 @Gind) DOOD0DDOO0O0O0DO0O0OD0O0O0O0000D:del x00x000000O0O0O0ODOODO
obooobooobooooooboooooboboooboooboooboooooOooobooOooaon
OOO0O0mport 00000000 ODOOOOO0O0DOODOOOO0ODOOOO0ODOOOOODOO(global
gbooobooboooooboboooboboooooboboooobooon)

93 00000

gboogbooobooboobobooboobbobboboobooboboobbobboobboobbon
gooooga

931 00000000

gboooboooboobooboobooboobod
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class ClassName:
<d-1>

<0 -N>

obb00 (cef)yoOobOOooOoOoOooOOoOOOOOOODOOOOOOOOODbOOOO@C@OuDbDODOO
if000000000000D000O00000bO0000b00b0000)

ubobooboobooboobooboboooboobobooooobobooboobobobooooboOoboon
uoboooboobooobO —obooboooooooooooooooobooooooooooobooooDn
obooooOobooboooboobooooobobooobob —OobO0oboobooboboboog

uoboobooboooobooobooboobooooboooobooboobo0b0o0 —000DbDbo
boooooboobobooooobooboooooooobobooobOoboboooooboOoboOoon
oboocooOobooooobobooooooo

oooooooboo@uobooooobooo)yooooobooooboOoOO (classobjectyD0O0OODOO
gbtobooobooboobooobooobooobooooooobooboooooboooOonn (wrapper)
obooOobooooobooobooboooooboooobooooboo@uooboobooooboobooonoo
oHoooooooboooooooboooobooooooobooooooobooboboobooooDooDo
ubboobOoboooobOo@OboO className)JOOOOOOODOO

932 J00J0OOoOooOoO

gbobooboodgbouooboooboobobobobbobbobooboobooboobooa

0000 (attribute reference) D OPython 0 D 0000000000000 DOO0DOO0DOO0O0O obj.name
bobooobooboooooboobobooooooboboobooooobOoboobooooobOOoboOoon
obooooboooooboobooooobooon

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

MyClass.i 0 MyClass.f 000000000000 0ODO0OOOOODODOO0ODOO0ODOOOOOOOO
0000000000 0O0DO0O0b00ODbDDbODOOO myClaess.i000000O0DO0OODO0OO__doc__ 0O
00000000000 DbO0O000DO doestringd ODOODODO "A simple example class" OO0
ooo

UobO0o000o00oao (instantiation) 10 000000000000 OO000O0O0O0O0O0O0OCOOOO
ooooOoobooobooooooboooboooboooooooobooooboobooboooooono (oo
ooooooo)o

x = MyClass ()

UbooboobOobo bOobOobg (nstance) DOUDOOD0O0O0ODOOO0DODOODOODOO xO00OODOODOO

oboooooboooboooboo@wobooboobo “bcobonooboooboobooboobo
obooooboboboooooboobooooooboobobooooobOobOobooobooboOoDboon
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uobooobOooooooboooboooboon _init () OO0OO0OO0OO0O0OO0OCOOODOOOOOOOO0ODOO
oboooobooooboooooo

def _ init__ (self):

self.data = []
ogo0dd __init. () OOOOOOOOOOOOOOOOOOO0OOOOOO0OOOOOObOOOOOOO
gooooooobooouoobooob __init_ (yUOOOUOOOOOOOUODOOODOOOO

googoboobooboobooboobobooboobobooboo

x = MyClass ()

goodoobooobooooooooobion __init_ () ODOODOOODLOOOODOOOOOOO
gboboooobooooooboboboboobooobobobDoobOobUubDo0bU0__indit. 0 O
gooooo
>>> class Complex:
def _ init_ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

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

933 000000000000

gboboooobobooobooboobooooboobobooooobooboobooboboboooobooboobo
oboobooooobooooboboboooooooboobooooboobo(@ooboobooooboo)bo
ooo

00000 (data attribute) D D0 00 Smalltalk 0 “D000000070 C++0 “000000”000D0
gbooobobobooooobobobooooobooboooooobobobooooobooboon
gbboobboobboobboboobuobodbd MyClassO0OUOO0OO0OO0 xgObOooooooon
Oo0o00oboOdDb 1e00000 xOOODODOOODOO

x.counter = 1

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

print x.counter

del x.counter

Uoboo0obooooboOoob boog (method) DOOODOOOOOOOOOOOOO “0O000O070O
ooboooobO®EythonODOOO0D0OOOO0OOOOOCOOOOOOOOOODOOOOOOOOODOOODODOO
oobooooboobboob0oobOoOobboobo0oobbOoOobOoOoOoDbOoOnOappend, insert, remove,
sort 0000000000000 00O00OO0000OO0O0obOOoOobOOo0OO0oODObOOoOoObOOOoDOOOn
obooobOoboooooboboooooboooobooboooon)

goboooobooobooobooobooooboooobbboobbooooobooobooDbobooOoooDOoO o
ubbooooboboboooboobobobooooboobobooooooboboobooboOoboOobo
U00MyClass.£f0000000 x.£f00000000000000000000O MyClass.1000
0000000 x.1i0000000000000000000D00x.£0 MyClass.£f0000000O0O
U000 —0000D0000000obbbO0oboOobDOonoboOn (method object) 00
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934 000000ODOOO

googboooboobooboobooboobooo

x.£()

MyClassOODOOOOOO0OO0OO0O0O0DO0O "hello world’ OOO0OO0OOOO0OOOOOCODOOOOODOO
uboobboobodbooobobooboobboobboobd x.£0b000bgooboooooabon
gboooboobooboobooooobobbooobooboboboon

xf = x.f
while True:
print xf ()

hello worldOUOOOOOOOOOOOOOOOOOO

boboobooooboooobobooboobooooooboooboobosf) boobO0oboboOoobOOoDbo
gbooboooboboooboboobog x.f0000000000O00000OO0DOO0OO0DbOODbO
obooobOoboooooboboooobobooooboOobo pythonOOOOODOODOOOOO —0O
goooboooobobooobogooo..o

gbobooooboboobooboobobooobooboboooobooboobooboobobooboOoboOoobo
U1000000000000000x.£() 000000000 MyClass.f(x) 0000000000
ooooobn00O0O0OO0O0ODOOOOOODOOOOOODODOOOODODOOOODODODO
gbbooboobooobooboooobooboooobobooobooboooog

obooOooobooooooooboboboobooooooobOobOoooooobOobooooon
gbooooobooboboooooboboooooooboobooboooooobobboboobOobobo
goooooooboboobooboboooobooboooooobobobOooobobbooooDbOoDbo
g@oooboo)ooooooboboboooobobooooobooboboooboobobobooboono
gboooooboobooooboboooooboobooboooboobooboobOOoboboooboOoDboOobn
gooooboboooooboboboooobooooobobooooboobooooDbOobooboooboOoo

94 J0DOODODOOO

uboboooboobobobooooobobooboooobobooooobobobooooobOoboobo
gboboooobooooooboboooooboboooobooboobooboobobooooboOoDboOobn
gbooooooobbooooooOoboboooooboobooboooooboobooooooobooobooobn
gooob @oooooboo)ooooobooooobobooboooobooooboobooDbOobboOoDbo
googoo

gboooboooooboooobooboooboooboooooobooooboobooooo¢obooooobo”n)obo
gbooobooobooboobooboooooboooobooooboboboobo0oboobOon0O Python
uobbooobooooobooooooboobooboobb —0obooboobooooooobooobo
go@oboochboobboon pythonOOO0DOOOO0OO0O0OO0ODOOODOOOOODOOOOOOODOOOODOO
obooobOobooooboboooobOchoobobooOo pythonOOOOO0OOOOODOOOO)

goooooooobooobooooooooooO0 —O0oO0oooOooboDbooooOoUoDOoobDOoOoDO
bobooooboboboobooboboboooooboobobooooobobobooooobOoboobn
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gbooobobooooboobooboboooooobooboooooobobobooobooboOoDboOoDbo
obooobOobobooob0 —0OoboooobOOobooooobooboooboobobooboog

ooboooobooooboooobo @oboobooobobD)booboobbOobboooboooDooDo
bobooooboboooobooboboooooobobobooooboboooooobOoboOoobn
obooobOobooooboboooooboooooobonono

goobodbboobibOoO self00000DO0ODODO0OODOO0ODOOODDOODODO self
OO00o0DOoO0OPython ODOOO0O0DODODOOOODOOOOOODOODOOOOODOOOOOODOOOOOD
OPythonOOOODODODODOOOOOOO0OODODOOCODOOODOOODOOOOO (classbrowser) 00O
gboaboooboobogboboboaoboabooobaon

bobooboobooobooboobooooobooboboooooboboobooboobobooboOoboOoobn
gboboooboboboooooboboboooooboobobooooobOobOoboooooboOoboOoobn
gboooboobooooboboboobooboookboooboobooooobooooooboobo

# DO0O0OOO0OOOOOOOOO
def fl(self, x, vy):
return min(x, x+y)

class C:
f = f1l
def g(self):
return "hello world’
h =g

Ubb00d ft0gb000n000O00 cObOO0OO0ODOO0OOOO0OOOODOOOOOOOObOObOOO0ODO
oboboocOOoOoobOobOobOobob0obool0 —hOgOOOOOOOOODOODOODOODOODOO
obooobOobooooboboooooboooooobooooobon

Ubo0000d self00000000O0O00DOOOOODOOOOOOODOOOOODOODOO

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)

gobooooooobooooooboooooobooboooobooboobooobD(@oobbooboboboOoDbo
uobooboobobooooooboobo)oobooobooboobooboooo0ooboooDo
obooooobooboboooooboobobobooooobobooooobOoboobooobOOoDboOoDbn
oooobooobo0mport OO O00O0OODOOODOOODOOODOOODOODOOODOODOOODOODO
gboogooboobboobooboobooboobooobbooobooboobooboobboon
gboooobooooboboooobooboooboobooooboboooobooooonoOoo

gooobooooboooooooooo(@oboooooo)bobobobo0o0obboO00n object.__class__
ooooogooooo
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9.5 OO

oooooooooobooooboooobooboOoboboObD “o0Oorobob00b00000000000 (derived
class) DO OO0OODOODOOOOODOOOO

class DerivedClassName (BaseClassName) :
<d-1>

<0 -N>

OO0000 (baseclass) O 0O BaseClassName 0000000000000 O0OOOOODOODOOO
gbooboooboobooboobooboobooboobboobooboobbooboobbon
gbboobOobooboobooooboobooooboboooboobooooa

class DerivedClassName (modname.BaseClassName) :

ubboobobooboobooboaboobbobbooboobooobooboobooboban
gobooboobooboooobooboobboooboobooboobboobooboooon
boboobooboboboooboobooboooooobobooooooobooobooooobOoboobn
oboobOoobooooobooooooboooobobooooboooog

gboboooobobobobobobobobboobOobObDerivedClassName () UOODOOO
ubooooooboobobooooobobooooooooboboboooooOobOobOoboon
gbooooooboobbooooobooboobooooobooboboooooboboooooobOoboon
gbooooobooooboobobooooobooooobobooooboboobooo

O00000ooDOo0O0o0000ooon (everride) 0000000000000 OO00O0OODDOD
gobooooooooboooboooboooboooooboooooboooobOooooooooboo0oOon
gbooooboobooooobobooboooboobooboooboobooboobooboboooboOoDbobn
gboboooooboobooooboboobooooboooboocCc+H++oooood:pPythonOOODODO
obooobooog virtual OOO)

000000000000 oOO00o0o0oDoOoobOO0o0ooDOooOoooDOoooDooDoDOoobOOoonDn
0o0doO0ooDooDodoo0o0o00DodoDOooooDOoobOOooDooDOooDooDooDoooooOoooon
BaseClassName.methodname (self, arguments) 00000 0O0O0OO0O0O0OOOOOOOOOOOO
000000000DOO0D000DOO@DOOODO00bO0O0ODO00bO0OO0ODo00DOOoDoO0oDOOooDoDOOoDOon
BaseClassName OO0 000O00O0O0O0OOODOOOOOOO)

Python OO O0OOODOODO 20000000000000O

e isinstance() DUO0O0O0ODOD0ODOODODDODOOODODOOOOOAdsinstance(ob]j, int) O
obj.__class_ 0O int0 int 000000000000 TrueOOOOOO

e issubclass() DOO0O0OO0O0O0O0O0OO0DO0O0OO0O00O0O0OOObool O int OO0O0O0O0O0O00OO
issubclass (bool, int) O TruedUOOOOOO unicode U str0ddodoonononO @A
O0000 basestringDO0OOOODO)0O0O issubclass (unicode, str) O FalseUOOO
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951 0000

Python DO DO O0OOOOOOOODOO (multiple inheritance) D0 0D OO ODOODOOOOOOOOOOO
gboboobooooooboooooo

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

<0 -N>

0000000000000 0D0D00o0D0D0oD0D0o0oDOooODo0D0oo0D0ooD0oooOoDoooDOooOOoOooDO
DerivedClassName DO 0O 0O0O0000O0O Basel UOUOOOOOO Basel DOOOOOO (WOOO)O
0000000000 boboo00oooooooDO Rase2 00000 0O0O0O0O0OOODODOO

(OO0OO0OO00D0DOOO0 (breadth first) —Base2 0 Base3 0 0OUOO0OOO Basel DOOODOOODOOODO
—0O0o00booboobooboobooobooboooboobOoubO Basel DOOOODOOODOO
U00000000000 Basel DOOOOOO0OOODOO0ODOOO0OO0DOOODO0O Base2OOOODOO
gboboobooobobobobobooobobobobobooboboboob Basel OO0 OO
ubooobobooooboooon)

O0O0O0D0O00d (new-styleclass)y DO DOO0ODOO super () 000000 D0O0OO0ODOOOOOOOOO
00000000000 00000000000000000A0 call-next-method DO OOOOO0OOOO
0000000000 suwper 00000000 O0O0OO

ooooo0oooooooooooooobooOoooO 100bboooobOooooOooooo@oboooo 1D
ocoooooooooooooogoooooooooooooooo)ooooogoooooooooo
O000D0O000DO00000000 object 0000000 DO0OODOOODOOO objectddnmd
oooooooooooooooooooooooooDooOoOO0OOODbOOODO0O0OOoOoOOooODODDDD
ooooooooooOooobooooooOooooooooOooOoOoDbo0ooooOooooDoOooDOooD
ocoooooooooooooooooooo@opooboooogooooooobooooooooooD
oO0)oooooooooooooOoooOOooOoOoOoUoOooooOooOoOoUoUooooDooooOoOoOoooo
Ubobooooboboouoooobo0obOobOobgn htp:// www.python.org/download/releases/2.3/mro/
ooooooog

96 DODOODOODOO

obooooooobooooboooobob “coboooO0>bobobobOob0OPython 000000
OO00000o00oo0o pythonOD0OO0O00DOOO0ODOOOODODOOOOODOOOOODOO (@D
O _spam) 00 @OOCO00000O0ODOOOOOOODOOOCO)0O publicO APIOOOODOODODOOD
oboooOoooooobobooobooobooooobooooboboooo

goooboooooboobooooobobobbooooo(@uoooooboobboooooboobDbDboOoooo
OOHOOOODOODO0O000 (namemangling) 0D 000000000000 O000DOOO0O0O__spam
oobOoboooooooboOobobooO0o0oooobOO0)0obob00000000 _classname__spam
ubodbogbobobabiboobodbditbd classname U0 00000000 O0O0OOOO0OOO
OO0oo0oooo0oooooooooOo0oobDD mangley0ODOOOO0O0ODOOOOODOOOOOD
gboboobOobooooobooooboOobooooobooooon
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goboobooboobooooboooboooboobooboooboooboooos;obo0bobO0ooDbon
boooobooboboooooboobooboobooooobobooooooobooboooboOoboOoobn
goooooboooobooboboooooboooogo

exec l eval() O execfile() DOO0OOO0OOO0O0ODOODOODOOOOOOOOOOOOOOOOOOO
Ub000bO0o0o0O0b00obO00b0o0obo glopal D000 ODOOO0OODOOOOOOOODOOOOODOO
gboboooboboooobobobio0oooobOl getattr() O setattr () U delattr() O
uboooboboooon _diet__ 000OO0OO0O0OO0O0OO0OODOOOOCODOOO

9.7 J0DO0ODOOO

Pascal 0 “O0000O (record)”’DOCOOO “O0OD0 (struct)’ D0 O0O0D0OO0OO0ODOOODOOOODOOODOO
gbobooboboooobobooooboooooboooobooboooooboooo

class Employee:
pass

john = Employee() # UUOOOOOOOOOOMO
# 000000O0O0OOOOOOOOd
john.name = ’John Doe’

john.dept = 'computer lab’
john.salary = 1000

oob0oooooooooooodg pythonO0OO0OO0OO0O0O0O0DO0O0O0DOO0O0DOOODOOCOODOOODOO
gboooooobooboboobooobooboobooooobobooboooobobooboooobOobobo
U0b000000Oread() O readline() DO000OO0O0OO0OO0O0O0OODOOOOOOOODOOODOOO
gbooobOoboobooboooobooboooobooooooboon

ubogbobboobooboboobobbodobdidim.im_self 00000 m() DOOOOOOO
gboooboobddbDOm.im_funcOO0OO0O0OO0O0OO0O0O0OODOO0ODOOO0ODOOO

9.71 000000ODODOOOOOO
dobbdodoobooooobooobobooooooooobo oo oo oooooooa
doooooooobooooooboa

000000 @O0O0000)000 raise00O0ooon

raise Class, instance

raise instance

O0000000 instancel ClassO00000O00OO0O0O0O0O0OO0O0OODOOOOODOOOOODOO
gbooobobooobooboooooboooo

raise instance._ _class_ , instance

except D0 O0D00O0O000DOOOO0DOOOODOOOOO00ODOD (compatibley D0D0OO0O@O@DOODO
00000000 —00000000000000000 except 00000000 DOO0DOOOOOO
goo)ooooboooooboo B, G,bO00bD0oboooogooDno
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class B:
pass
class C(B):
pass
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 0O OOO00OO00ODO0O0DO (except BOOOOOOOO)O B,B,BOOOOOOOOOOOOOO
gboooboolb —0Db00b000 exceptODOOD0OOOOOODOO

goboooboboooobooooboooboboooobooobooooboooboOooboOooobooonn
obooobOoo0oobooboooboobo str()O0O0O0O0O0O0OO0O0OO0O0OOO0ODOOOOODOOOOODOOO0

9.8 00000 (iterator)

gbooooboobobobdg forgbgbooboboobobobboboboboobobon
gooobooon

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

ob0obooobooobOoobooboooobooobooboooooooooonn pythondDOOODOO
ubobobobobuoboobdoouoodD forgbgbobobobobd itery oo
U0000000D0 next () DDOO0DO0ODOODODOODDOODOODOOODOO0ODOOONnext () OO0
bobooooboboboooooboboooooobobbooooobobobooooobOoboobo
OO0 next () O StopIteration0O00000DO0 forO00O00000O0O0O0O0O0O0O0DOO0O0O0ODOO
gbobooboobooobodd

>>> s = "abc’
>>> it = iter(s)
>>> it

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

Ial

>>> it.next ()

Ibl

>>> it.next ()

ICI

9.8. DO O0ODO (iterator) 81
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>>> it.next ()

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

gboboooobooooooboboooooboboooobooboobooboobobooooboOoDboOobn
U0000b00o000o00oboon0__iter ()OOODOOODOOOOnext () OOOOOOOOODOOO
U000O00b0o00Db0o0000b0O0dd next () OOODOOODDOO _diter_ () OOODO self
oboooboooooon

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 StopIteration

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

>>> rev = Reverse (’spam’)
>>> iter (rev)
<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:
print char

w ' w3 .

99 000 ODOO (generator)

UO00000 (generatoryDO0 00000000000 0ODOO0O0DOOOOODOOOODOOODOOOOODOAO
ubobgboobobabounooobobobobubd yielddOOOOOOnext () DOOOO
gboboogboboboboooboboboboobob@boboooboobooobobobOoon
boboooooboobooooooo)yobooboooboobooobooboobooooobooobo
gooooooo

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

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

Q O H tho»
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goobooooboooobooobooboooobooooboooooboooboooobooobooboboooboOoOoooa
000000000000 bO0o00ob0O0o00n0__iter. () O next() OOOOOOOOOOOOO
googooo

gboboobOoboooboobooboooooboobobooooobobooboobobooboooobooboOoobn
U0000000000000 self.indexU self.data000000000O0O00OO0OCOCOOOO
gooooobooooobobooooobooooogoo

gboboobOoboooboooobooboooobooboboooobooboobooboboboooboOoboOoobn
O StoplterationO00000000000O0O00O0O0O0O0O0OO0O0OOCODOOOCOODOOOOOOODOAO
obooooOobooooboboon

910 OODODODO

goobogobooboooboobooboobooboobooboobboooboobooboobboon
gbobooouoboboboooobooboooboooooboobooooooboboooooobOoboobn
obooooobooboboooboooboobooooooobobooooooOoobOoboooooboOobooon
ubobbooboobobooboooboobbooboobboobbooboobbooboan
gboooboooboooon

O

>>> sum(i+ i for i in range (10)) # 0000000
285

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

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

>>> sum(x*y for x,y in zip (xvec, yvec)) # OOOOOO

260

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

>>> unique_words = set (word for line in page for word in line.split())

>>> valedictorian = max((student.gpa, student.name) for student in graduates)

>>> data = 'golf’
>>> list(data[i] for i in range(len(data)-1,-1,-1))
[Ifl, Ill, IOI, Igl]
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0100

Juoogudooogdd

101 OSUODOOODOOOODO

osOU0O0O0OO0OOOOODOODOOOODOOOOOOODOOOODOODOOOOODOOOOOOOnO

>>> import os

>>> os.system(’time 0:02")

0

>>> os.getcwd () # O00OOOOODOOOOOOOO
"C:\\Python26’

>>> os.chdir (’ /server/accesslogs’)

from os import 00000 import osUOOUOO0OODDOOOO0ODLODOOOOODOOOOODOOO
00000000000 open() Uos.open() DUDOODODOODOOODOOO

U00000dir() OO0 help() OO0 osO0OO0O0O0O0O0OO0O0DOOO0OOOOODOOODOOOOODOO
oboooboooooobon

>>> import os

>>> dir (os)

<000000000000000000o00 >

>>> help (os)

<g00000 docstring DOOOOODOOOODOOODODOODODODOOOS>

obOo0obooooooooooooooooooobooboboboobObObOOoO0O00000o0oo0o000 shutil
gooobooooboobooo

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

102 000000000 DOO00O0O

globOOOOOO0OO0DOO0OODOOODOOOODOOODOOOOOOOODOOOOOOODOOODOOOODOOO
oooooooo
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>>> import glob
>>> glob.glob (' x.py’)
["primes.py’, ’'random.py’, ’'quote.py’]

103 000000000

gboboooboobobobooboobooboobooboboobboobooboobboboobbon
Udb0 sysOU00000O argv0 0000000000000 O0OO0ODOOOOO0OO0O0DOO0 python
demo.py one two three0 0000000000000 ODOOO0O0OOODOOO

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

getopt OO OODOOO sys.argv 0 Unix O getopt () 000D O0O0D0O0OODO0ODOODOODODOODODOO
O0000O0D0O0000D0O0OO0ODoptparse0000000OO0OOOOOOO

104 0000000 OO0ODOODOOODOOODODOO

sys 00000000 stdin, stdout, stderr 000000000000 stderr 0000000 O00000O0ODO
o000 sdowt DO 0000000000 ODOOOOOOODOOOOODOODOOO

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

sys.exit () OO0OO0O0O0O0OO0OO0O0OOOOOOOOOOOOOODOO

105 0000000000000

re0000000CO0O0OO0O0OOOOOOOOOOOOOOOOOOOOOOOOODOOODOOODOO
goocobooboooobooboobooboooooobooo

>>> 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’

gboboobOobooooobooooboobooooboobooooobooooboOoobooooOoo

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

10.6 OO

math 0000000000000 DOOO0O0O0 cOboOoOo0oooboooooooobooooooobooon
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>>> import math

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

>>> math.log (1024, 2)

10.0

randomU0 000000000000 O0O0ODOOO0OCOOOOOOOOOOOCOOO

>>> import random

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

"apple’

>>> random.sample (xrange (100), 10) # O0OUOOOOOOOOOOO
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # 0OOOOOoOoOooOooa
0.17970987693706186

>>> random.randrange (6) # range(6) 0OO00ODO0OOO0OODOOO

4

10.7 DO00O0OOD0OODOODOODOO

booooboboobooooooboboooooobooboobooooobOoboboobobooboOooboOoDbn
boboodooobooboboobooboboobooobooobOouRLO0OO0bOOoO0O0OOoOOob0bOOnbOOn
urllip2 0000000000000 smtplib0O0000OO

>>> import urllib2
>>> for line in urllib2.urlopen (’http://tycho.usno.navy.mil/cgi-bin/timer.pl’):
if 'EST’ in line or ’'EDT’ in line: # ESsT((@OO0O00)00O0O
print line

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

>>> import smtplib
>>> server = smtplib.SMTP (’ localhost’)
>>> server.sendmail (' soothsayerlexample.org’, ' Jcaesar@example.org’,
"""To: jcaesarl@example.org
. From: soothsayer@example.org

. Beware the Ides of March.
mn ")

>>> server.quit ()

200000 localhost 00O O0O0O0D0OO0O0ODOOOOODOOOOODOODOOODODOON)

10.8 DOOOO

datetime 0000000000000 DOOO0OCODOOOOOOOCOOOOOOOOODOOOOOOOO
gbooooboobooboooobooobobooooooobooboboobobooobobobooooobOobobo
gobodoobooboboooboooobooooobooboooobooobobooobooobooooon
gbooooOoboooooon

>>> # 0000000000000 0000o0ooon
>>> from datetime import date
>>> now = date.today ()
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>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("Sm-5d-%y. %d %b %Y is a %A on the %d day of %B")

712-02-03. 02 Dec 2003 is a Tuesday on the 02 day of December’

>>> # date JOO0O0OOOO0OODOOOOODOOODOO
>>> pbirthday = date (1964, 7, 31)

>>> age = now - birthday

>>> age.days

14368

109 OO O OO

ubhoboooboboooboboobobo0obo0obOonO zlib, gzip, bz2, zipfile, tarfile O
gbooobOobooooobooooboooon

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len (t)

37

>>> zlib.decompress (t)

"witch which has which witches wrist watch’
>>> z1lib.crc32(s)

226805979

1010 OO0 OOODODOOO

Python 0O OO00OOOO0ODOOOOODOODOODOODOODOOODOODOOODOOOODOODOODO
OO000D0D0O00000O000o0ooo0o0o0gdpythonD000D00OO0O00O0DODOOOODOODOOOOD
gooooooo

gbobboboboboboboboobobobobobobobobobobobobOoobobo
bboobOuoboboboiobodb00Otimeit 0000000 O0OO0O0OO0OOODOODOOOOOOODODOO
ooooboooo

>>> from timeit import Timer

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

0.54962537085770791

timeit UU0O0OO0O0O0OO0O0O0O000O00O000DO0 profilel pstatsJ U0 ooooonooon
gbooobooboobooboooboobobboboobooboooboo

1011 ODOOD

gbooooobooooboobobooooobooboooooboOoboboboobooboboooboOobOobn
goooboobooooboboboooobooooooooo
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doctest UOODDDODDODOOOOOOODOOOODODODOO doestring00000000O0OOOOOO
oboocobOoboboooboboboobOobOoooobobo0ooboOobOoboboobOO0boo0on0n0g docstring
goboo&O00D0O000DOO0ODOOODOOOOODOOOOOODOOODOOODOOODOOOODO
gbobooboooobooboooobobooooobooooboobooobooboooobooo

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 () # 0000000000000 0O000O00O0O0

unittest UOO0O0OO doctest D0 OOO0O0OOO0OOOO0O0O0OOOOOOODOOOOODOOOOODO
gbooobOooooooboobooboooooboooo

import unittest
class TestStatisticalFunctions (unittest.TestCase) :

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

unittest.main() # DOUO0OOOOOOOOCOOOOOOOOOOCOOOO

1012 OO0 O0ODOOO

Python OO “O0000000O (batteries included)’ OO0 00000000000 O00DO0OOOOOCOOODO
oboOPythonOOODOOOOODOOOOODOODOOOOOODOOOO

e The xmlrpclib 000 SimpleXMLRPCServer DO OO0 OO0OOOOOOOONO (remote proce-
durecal) 00 O0DO0O0OO0OOOOOODOOODOOODOOOODOOODOOODOOOXMLOOODO
goo0ooOOobOoOooooooooon

e Theemail OODOOOOOMIMEOOOOO REC28220 0000000000 C0O0O0OOOOOOO
oboobooobobooboooobboboobooboobooboOobooobOobo0On smtplib
Opeplib00000emall 0000000 (OO0OO0OD0OO)00000DO0O0O0DOCOOOOODOO
ubobobobdbobobobobooobobobobuoboooboboboboboobabo
gboobooobooboooobogo

xml.domUJ 00 xml.sax 0000000000000 O0O0O0O0OO0OO0OO0 XMLOOOOOOO

ubobobobooobogbdbogudiblesvOobobobouobonoooogbaobanba
gbobooooobobobobooobobobobobobooooobobobobobobobo
OO0O0D0oO000PythonDOO0DOOOO0ODODOOODODOOOOOODOOODOOOODOODOOOO
goono

- J0000D00OD0DOD0 gettext, locale,codecs 000D O0ODOO0O0OO0O0OODODOODODOO
oooobooo
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o110

Ooodooooooooo -o0 2

20000000000000O0DO0000O0O0O0OOODODODOOODOOOODODOOOOOOOoODODbODO
gboboobOobooooboboooobobooooboobooooboOoboon

111 000000000

repr 0000000000000 00O0O000O0D0O0OC0O00O0O000O0ODO0O0O0O00000000 repr ()
goooboooo

>>> import repr
>>> repr.repr (set (' supercalifragilisticexpialidocious’))
llset([ral, Icl, Idl, IeI, Ifl, IgI’ ...])ll

pprint 000000000000 OOO0OOOOOOOOOOOOOOOOODOOODOOODObOODnDO
OOoO00ooDoOO0o0o0oOooooooDOD*prettyprinter D0 00000000 D0O0OOOOO0O0O0OOD
obooobooboooooboon

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

>>> pprint.pprint (t, width=30)
[[[["black’, 'cyan’],
"white’,
["green’, 'red’]1],
[["magenta’, ’'yellow’],
"blue’ 111

textwrapUOUOOOOOOOOOOODOOOOODOODOOOOODOOOOOOODOOOOODOO

>>> 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
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instead of one big string with newlines
to separate the wrapped lines.

locale00O0OO0OO0OO0OO0OO0OO0OOODOODOOOOOODOODOODOOOOOOODOODOOOOOO locale
O format () OO0 grouping 0000000000 O0O0DO0O0OOOOODOOOOOOODOOOODOOOO
googooo

>>> 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%.«f", (conv[’currency_symbol’],

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

112 000000000

string0 0000000000000 0OD0O00DO0O00O0O000000000O00D00 TemplateOO
goboooobobobooooooobobooobooooboooooooobooooooboOoooboon
obooooobooooboobobooooooo

ooooooogobD sooob pythonODOOO (COOODODODOOH)ODOODODODODODOO
bboooboboooooboobobooooooobooboooooobobobooooobOobooo
oooooossoooooooo sooboooooooooon

>>> from string import Template

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

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

substitute () OO0O0O0OO00O0O0OOOOCCOCOOOOODODODOOOOOOO0O0O000000 KeyError
uboboobobboogboobooboobbobbobbobbooboobooboobooboban
gboooboobboobboobbobbOobbo0obOo0bOo0bOdD safe_substitute() OO0
obooooOoboooooon

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

>>> t.substitute (d)

Traceback (most recent call last):

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

TemplateUOOOOOOO0OOO0OOODOOOOODOOOOOOOOOOOODOOOOODOOOOOOOO
uboboboboboouoboboboboboobobobobobobobobooboboboba
gboogooboooboobooboobooboobodg

>>> import time, os.path
>>> photofiles = ["img_1074.9pg’, 'img_1076.73pg’, "img_1077.]Jpg’]
>>> class BatchRename (Template) :
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delimiter = '%’
>>> fmt = raw_input ('Enter rename style (%d-date %$n-seqnum 2%f-format) : ")
Enter rename style (%d-date %n-seqnum $f-format): Ashley_%n%f
>>> t = BatchRename (fmt)
>>> date = time.strftime (’ 2d%b%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.jpg ——> Ashley_0.jpg
img_1076.3pg ——> Ashley_1.]jpg
img_1077.jpg —-> Ashley_2.Jjpg

gbooooobooboboooobooboobooooooobooboboooooooboboooobOOoboobn
obooboobOooboooboooooo XMLOOODODOOOO0oOOoO0oOOoo0O0oobOo HTMLOOOD0OO
webOOOOOOOOOOOODOOOODO

113 00000000000000

struct UODOO0O00000O00O00D000000D00D00D000 pack() O unpack() 00000
U0b000bO0oobbo00O0000n zipfileOOOOOOOODOOZIPODOOODODOOODOOODOO
ooboooooooog 0O "I"00b0000boobbooobo200004000000000000
goooood»wrpoobooboobobooooob0oboooobobbooooboboooOoDbOobo
ubooobooooboon

import struct

data = open('myfile.zip’, ’"rb’).read()
start = 0
for i in range (3): # 000 30000000000000O

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 # 00O0OOO0OOOOOOOOOO

114 000000000

OO0O0O000d (threading) OO0 DOOOOO0DOODOODOOOOOOODOODOOOOOODODOOOODO
goboobooobooooboooooobooooobooooboooooboooboooooobooooono
ooobooobooooboorrooobooobooobooobOoboooboooboooobobooboooDoon

Ub0o00b0o0obobio0bOodbUn threadingOD 00000000 DOOO0DOODOOODOODOO
gbobooboooobooboobooboooooboooo

113. OO0O0O0O0OO0OO0OO0O0O0O0000 93
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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.’

gbooooobobobooooboboooooboboooooboobobobooboobobooobooDbobn
OO0 (coordination) 000 DOOO0O00OOOODODOO threadingODOOOOO0OO0OO0OOOO0OOOOOO
gboboobobooooboboooooboooobooboooooon

obooobooobooboooboobbooooboooboboooboobOOoboooboooobboooDon
U000o00oboobboOnb oueve 00000000 DOO0OO0ODOOO0ODOODOODOOODOODO
boboobooboobooboobobooooboobobooooobobooboobobooooboOobOoobo
Uoobo0oobOoobOo0n0g oueue.Quene 000000000000 0O0O0ODOOOOOOODAO
oooooobooboooo

115 0000

loggingUOOO0OO0O0O0O0OO0O0DOOODOOOOOOOOOOOOODOOODOOODOOOOOOOO0O0OO0
ob0oo0O0000o0O0obob0o0oobO0b0O000d sys.stderr 0000000

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’)

gooobooobooboobooboon:

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

oobooboooooooobooooooobooboobOoooOooobooobooboobOOoooDoon
Ub0o00b00b0b0b00OemailD 0000000 OD0OOCOHTTPOODOOOODODOOOODODODOO
00000000000 DEBUG, INFO, WARNING, ERROR, CRITICALUO O UODDOODOOODOOO
gboooboboooobooooo

Uo0oooooono pythonO0O00OO00O0O0O0O0O0O0OOOOOOODOOOOOODOOODOOODOOODOO
oooooboooobobooobooboooooboobooooo
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11.6 0O O

Python 0O 000000000000 MODODOOOOOOOOOOOOOOOOO0OO0DOOOO00OO
000000 (garbage collection) OO0 DO O0O00OOOOOD)H) D ODODOOOOOOODOOOOODOODOO
ubooobOoboooobooboooood

gbooooobooooobooboboboooboobobooobooboobobooboobobooboOobobn
gooooooboboboobooooboboooooooboboboooobobobobobOobDobo
ubboobobooobooboobooboooobobooobobooo0bDbweakrefd00ooooOO
gboooooboboobooooobobooooooobooboboooooobOoboooooboOoboOoon
UO000o0oonO (weakref) OO0 O00OOO0OOO0OOOOOOOOOOO0ODOOODOOODOOODOOCOODOO
gooooboobooooboboboooobooooboboobooobobooooboo

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

>>> a = A(10) # 0000OooOO.

>>> d = weakref.WeakValueDictionary ()
>>> d[’primary’] = a # O0O000O0OO0OO.
>>> d[’primary’] # DO00O0oOooOoooooooooo.
10
>>> del a # 000 100000.
>>> gc.collect () # 0DO00O0O0oOoOooooooooo.
0
>>> d[’primary’] # 0O000O0O0O0OODOODOOOOOO.
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’

117 000000000DO0OO
00000000000000000000000000000000000000000000000
000000000000000000000000000000000000000

array000000000000O00O0OCODOOO0OOO0OCOOOO0OOO0DOO0DO0000 array() O
obooobOoboboboobOOooooobOobooo10b0b00 16e0000000D00 PythonOODOO
goooooobo200000b0b0b0 200 @oobobo »smob0obb0O0oOOobDOO0ObOODOO

>>> from array import array

>>> a = array(’H’, [4000, 10, 700, 222221])
>>> sum(a)

26932

>>> al[l:3]

array ("H’, [10, 700])

collectionsU00O0000O0O0O0O0O0O0O0OO deque() DOOOOOOOO0OO0OOOO deque () O
0000000000 000ooo000o0oooo0ooooo0oooooOobooooooOoboooOooobooo
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gbooooboooobobooboobobooooboooooboobooooa

>>> from collections import deque

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

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

Handling taskl

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

gbobooooboooooobobooooobobooooobobooboobooboboooboOoDboOobn
bisect O0OO0O0OO0OO0O0OODOOOOOO

>>> import bisect

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

>>> scores

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

heapqUOUOOO0O00O000O0O0O0CODOOOOOOODOOOOOOOODOOOOOOODOOODOOOO
obooooooboboooooboobooboobooooobbobooobOoboboooooboOobobn
goooobooooboboboobooboooobobooobDoboooooboooboo

>>> 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 100000000000 0C0O0D00DO0O Decimal DO0O0OO0O0OO0O0O0ODOOO0OOO
ob0200000000000 fleatOOOOOODOOOOODODODOOODOO

- 0J00000O0ODOOO0DODOOOODODO 1I00D0O00DOODOOODODODOOOD

oooooo

gbooboobooboobobooboobooon

- J000DOOOOODOOOOODOO

e Jobobbobbobboobooboobooboobobbaoboa

googoo

gooo7000000000000 5%0000000000000010000000000 20000
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>>> from decimal import =

>>> Decimal ("0.70"7) * Decimal(’1.05")
Decimal (" 0.7350")

>>> .70 x 1.05

0.73499999999999999

Decimal 00O ODOD0OOOOOOOOOOOODDOOOOOODDOO2000000D000000O
0040000000000 pecimal DO00O0OO0OOO0OOOOOOOO20000000 1000000
oboboobOoboooboobobooobooooobo0obooooboon

Decimal OO0 OOO0OOODOODOODOOD2000000000000000000000DODO
gbooobOobooooobobooooooo

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

>>> 1.00 % 0.10

0.09999999999999995

>>> sum([Decimal ("0.1"7)]1%10) == Decimal(’1.0")
True

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

False

decimal 000000000 O0O0O0O0OCODOOOOOOODOOOOODOO

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal (7 0.142857142857142857142857142857142857")
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ooooobooboobooooooooo python D000 O0O0DOOO0ODOOODOOODOOODOOODO
00000 —0000000ooooDoOOo0o0oOPython0000ODODOOOOOOOOOODOODDOD
oboooobOooboooooboooooon

ooooooooog pythonO0DOO0DDO0O0O0O0O0OO0O0O0DOOOOOO0ODOOOOOOODODOO
gboooboboooooboon

* library-index:

oboooboboooobooobooboboooooboboobbooobDOobDoboOooOoobDOobDOon
Ooo0o00ooooDOoOoO0o00ooooobDoooo0 Ppython00OD00O ODODOOODODOOOOO
oboboooUnxO0OOO0OO0OO0O0DOOOODOOHTTPOOOOOOOOOOOOOOOOOOOO
oobooboooboooboboooceloooooboooooboobooobbooboooooboooonn
uoboobooooooobobooboobObo0obooooboooboobooobooboonn
ooooboooobooood

e install-index 0000 PythonO DO OOODOODOO0O0D0OO0O0DOO0O0O0ODOOOOOO0DOOODOOODOO
gboooboooooo

e reference-index: Python 000000000000 ODOODOODOODOODODOODOODOODOODOODOO
Oooopoooooooooooo

0000 PythonOOOODOOODO:

 http://www.python.org: DO OO Python Web OO DO OO OODOOOODOOOOODOOODOOODOO
OWwebOODODOO Python OO OODOOO0OO0OO00OD0O0DO0DOOOOOO WebODOODOOODO
goo0oooooOopooogoOoooo0oooooOooDooO0UooooO0UooDoOooDOoobOoOoDOooo
ooooooooobboooooobooooobooooDboOoooooooOoooooo

http://docs.python.org: Python 0O O 0000000000000 O0OODOOO

e http://pypi.python.org: Python 00 OO0 OD0OOO00O0OOODOO CheeseShopOOODOOODOOOOO
0000000000000 00000ooogg python0 00000000 OOOOOOOOO
O0000oo0oo0oDoOoOoooooOooooooooooo

e http://aspn.activestate.com/ASPN/Python/Cookbook/: Python O 0000000000 OO0DOOODOOO
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00000000000 00000DO0O0000000D0O00DDOO Python Cookbook (O’Reilly &
Associates, ISBN 0-596-00797-3.) 0000000000

Python OO DO OOODOOODDOODOODOOOODOOOOOODOOOO comp.lang.pythonOO0O0O
0040 python-list@pythonorg DO OO0 OO00O0O00O0O0O0OOOOO0ODOOO0OO0O00OOO0O0ODOOODOAO
oobooOooobOoooobooobooboOoobooooobOoooooooooooboooooboobooooon
goooooboOo 1zoobo@uooboooobL)oooo@uoooH)oooboooobooooobo
O00DO0o00oDO0O0000O00bo0oDbo00Db000 oo0o0o0O0oDOO (Frequently Asked Questions,
FAQUUOUODOO)OOOOO0OO0OO0DbOO00 PythonODOODOODOODOOO Misc/OOOOOOOOOO
Ub000bOoO0o0O0obooobOo0oboOobooobooOn http:/mail.python.org/pipermail/ D OO0 00000 O
gboboboDraQUiOb00booboooooboooobooboobooooobooboobOoobOoDOoDbo
ubobooboboooobooboooog

100 0120 00000
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Jooogduoogdd

O0000000 PythonOODUODUOOOOKomOOODO GNUBashOOOOOOOOOOODODO
OO00000DO0O0000000000000000D0O0000O00D00000D0 GNU Readline 00O
U0000oo0obO00obO00b0o0ooobo0o0obbod Emacs0 0000 viOOOOOOOOODOOODOO
gboooooboobobooooooooboboboooobooboboboooooooobOobooo
ooooooboobooooobooooooboooboDbOo0o0ooooOb00o00ooDO0o000D0O0O0 Unix
OO0 CygwinOODOOOOOOOOOOODODDOOOODOOOODOOOOO

0000 00Mark Hammond O PythonWin D000 OO0 Python OO DO OD0OOD0OO0 TkOOOOODO
OO0 IDLEODOODOO0OODODOO0O0OO0 DODO ONTOD DOSOOOOODOOO posOoOon
Windows 0000000000000 O00O0O0OCO0O00OOO0O0OO

131 00O

goboooobooboobooboboooobogoobooooooobobooboobDobobbobDOoDbobo
oobooboooobobOoobbooboobobOo0ob Emacs00D0000O0O0O0O0OO0OOOOOOOO
U0000ob0oobOoobooooooooboooboobon c-A(Control-A)DO00O00O0O0O0DOOODOO
bbb c-egdbuodgbodgbodo c-ebuouooobooobgd c-rougoboobgn
OO0 Backspace OO0 DO 0OO0D0O0O0O0ODOOODOOOO c-DOOODOOODOOOOOOOO c-xOODO
O00oooooooo kw0 @O)oooc-yOOuoo kloODDODOOOO0OO0O0O0 yankO (OODOD)DOOD
C-underscore 0000000000 O0DOOO0ODOODOOOCOODOOOOOOODOOOOODOODOOO

13.2 000000

gobooobooobooooboooboooobooooboooooboooobooooboooboobooo
oooooooboobooooooboooobooobooooboooooobooOooooooooboOooonn
ooboodb0dc-pO000D000O0000O00O0O00DOO0O0DOOM@M@O)000Cc-NO1000DO0O0DO
gbooooooboboboobooooboboboooooooboboboooboooDobDobobooo
0000000000000 D0D00000 'OReturn0000000000000D0O0O00000000

'00:00000000000 ReadlineJ0000000set mark-modified-lines onO0O0000 ~/.inputrc000
0000 INpUTRCOOODOODOOOOO0OOODODODOOOOOOODOOODDODOO
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Cc-ROODOODODOOODODODOOOOOO (reversesearch)y JOOO0O c-sO0000000O (forward search)
ooooooao

133 000000

Readline 00O OOOOOOOOO (keybinding) DO OOO0O0O0O0O00OO~/.inputrc00000000O0
00’000000000000000000000000D0000O00O00O00

key—name: function-name

goo

"string": function-name

gboooboooboobon

set option-name value

gboobobobobboobooboobn

# vi J00O0O0ODOOOOOOO
set editing-mode vi

# 000OOoO0O0oOoOoo0oo:

set horizontal-scroll-mode On

# 000000000000 :
Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

Python OO0 Tab OOODOOODOOOOOOODOO TABOUDOOOODOReadlineOODOOOOOOODOO
0000000000000 000O0DO00O000C000O000 ReadlinedOOOOODOOOODO
godid~/.inputrc

Tab: complete

ooooooboobobo0oooob0oboo0o0 bobo tepO00O0OO0OO0ODODOOOOODODODO
gboogbooobooboobuooboobooboobobobooboog)

gbooooobobooooooboboooooobobooooobobOobooooobOOoboOoon
00000000000000000000000000000000Qn 3

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

Uboboob tepO000000000O00O00O0O0COO TebOODODODODODODOOOOOOOOO
ooooobogo python OO0 00000000000 O0OO0O0OCOOODOODOODOOOOOOODOODOO

string.al0000000000000000O0O00O0OO00O ».r 0000000000000 0000
UiobooobooboobooboobioOn _getattr__ () D0O0O0D0OO0O0O0DOO0OODOOODOO
000000000 _getattr__ () OO00O0O00O0O0COO0O0OO0O0DOCOOOOODOOCOOOOOOO
goooooo

200:000000000000 INPUTRCODOOOODOODODOOOOOOOOO
3Python 000D DOOO0DDOOOOOODOD PYTHONSTARTUP 0000000000000 DOO0DOOOODOON

102 0130 000000oogooood
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booooobooboboooobobooboooobobooooobOoboboooooboOoboon
gboooooboobooobooboobobooobooboboooboobobobooboOoboboooboOoDbOobn
goboooobooooooooboooobooboooooobo0oobooobo0ooobogboUimport
UoboooboobobdeostbboobobooobOoobOoOoboboooooboooboobbooooboon
goboboobOobooooboboooog

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, e.g. "export PYTHONSTARTUP=/home/user/.pystartup" in bash.

Note that PYTHONSTARTUP does #not+ expand "~", so you have to put in the
full path to your home directory.

S oH H R R R KR W

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 000000000000 0DOO0O

goooooboboboooooobobooooooobooboboooboboboboooobOobLobo
ubobooboobobobobobooobooooboboboobooboooboobobOobo @Wooooo
boboooooboooboooboooooooooboooo)obooooobooboooboooooboobo
gooooooboobooboobooooobooobooooooboobob0 ooboboooH)oboobo
goooogd

0000000C0C0O0O000C0O000000000000 IPython000000000000000000
0000C00000000000000000000C0C00000000000000000000000
00000000000 000000000000000000000000000000000000
000000 bpython 00 OO OO
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Juoogduoogdgood

ooboooboooooooooooooobooooboooo 2000 eooL)ooobooooobDoooDOoo
goooog

0.125

OO0 1710+ 2/100+5/10000 000000000000 00O00O0 200000

0.001

002+04+180000000000000000O0DO0OO0O0OO0O0OO0O0OODOOOODOOOOD
gboooloocoboobooooboobooboobobo200b00000000000000

ooboooobooooboooboo20b00000000000DO000DOO0O0DOOO0ODODOOO0ODbOO0O0ODO
oo oocooobooogoob 20000boooooobobooooooobooDOobboooDOoDbUon

gobogo1oooooooooboooooooooooo13b0o00oo0ooooboon 1130000 100
oboooooboooobooboboooooboooogo

0.3

ooooooooon

0.33

oboooOoboooobooog

0.333

gboobOoobOooobOooooboobOooooboobooboOobooOo 3bocobooooboonDn
gboocobOoboooooboooooboooon

ooooooobo2000000000000D0010000oO01000020000000D000O000OD
OO00000000020001/1000000 (repeating fraction) D000 00O

0.0001100110011001100110011001100110011001100110011...

boboooboobobobooooobobooooooboobooooobobobooooobOoboOoobn
ooo
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>>> 0.1
0.10000000000000001

Oo00oo0o0o0o0oooooooboooold python 000000000 DOOOODOOOODDOOOOD
oboooooooOoobooboboboboooooooboobobobobooooooooobooooono
obooooooooobDgbbOPytheonDODOODOODO 2000000000000 1000000000
ooboo0o0o oooooooo0oobooobo0oob0o0ob00DbOo0DoO0o0b00dPythonl 0.1 00000
gbobz2000000b000 1o0oooboooobooboooooboooon

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

Python 0O D00ODO0O00OO0OODO0ODODOOOOODOOD repr() DODOOO0OOOOODODOOO
repr (float) OO0 100000000 1700000000000DO0C000O00ODOO

0.10000000000000001

repr (float) UOO0O0O 17000000000000000@@OODLOO0ODOOD)0D0O0ODOO
OD0000Dx0000 eval(repr(x)) == x0000000000000000C0O 16e00000D
ooooooooooon

oobD2000000000000DO:Python0O00000DOO0OO0ODOOODOOOOODODOOODOO
gobobooooobooobooooooboooboooboobooboo@Woooooooooooooo
obboobOobooooobooooooboobooooooooobooo)o

Python OO OODODO str() DODOO0OOO 12000000000000000000000O0DOO0ODO
UboboobouoboboooboobOoboinb eval (str(x)) OODOOO0OO0xODODOOOOOOODODOO
gboboobobooooobooooboooonoo

>>> print str(0.1)
0.1

gooobooobooobooooboooobooobooooooboooooboOooD oo booDO
bobooboboobooooobobooobobooooa

obooooOobooooobobooboobooboobooono

>>> 0.1
0.10000000000000001

round () O00000O0O0O0DOO0OOOOOO 10000000000O0O00OO0O00O0OOOOODOAO
ooooooo

>>> round (0.1, 1)
0.10000000000000001

ooooro.1»goobooobo0oooo0o 2000000000000 Oo00oD vyiIcoooooooD
gbhooobooboobooboobuooboooboboooboobooooboooobOoobobooboon
round () OO0O0O00O0O0O0O0OO0O0OCOOOOOOOO

goooooooboboolbobO0 viobooooooolo o0booooDobUob oo obO
gboooboooobooboog

>>> sum = 0.0
>>> for i1 in range (10):
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sum += 0.1
>>> sum
0.99999999999999989
2000000000000 000O0DO0 00000000 O Do oO0OooOoOLOoOooO*.1”00ooon

00000 “00000”00000000000020000000000000000D000000O0O
0000000000004 The Perils of Floating Point 00000000000

oboobooorboooboobooooboobo>coboooboooooboboooboooobooooOooDn
U0 PythonO float D0 0D OO0 O0O0D0O0OD0O00O0DOO0DOODOOOOOOOOODOODOODODDO
oboooboobooobDoboboooobooo 2«3 00 1gob0oooobooboooooooooDo
oboooooooooooobbooboboobooboooboooboooboobooboooboobo
obooooOobooooboobooooobooobooon

gobooobooooboooboooboboobooooooobooooooooooobboobobooobooboOooD o
boboooobooboboooooboboooooobooboboooooobOobooboobOoboOoobo
U0 str() DO00O000O0O0O0O0O0O0DOO0O0O0O0O00O0000OOformatstrings000 str.format () O
uboobouoobooobooboboaoboan

141 00O0O0O0O

goooooro.1rooobboobbooboboooboboobboobo0boboobooobDooDOooDbboOoDo
gbobooooboooboobobobooob20b0boooooboboobooboboboooboOoboOobn
ooooboooono

00000 (Representationerror) 0D D000 (DDOOO0ODOOOO)1000000 200 (0O 2)0
000000000 DO0O00O00O00DbOC0bOOboOoOonDoOn Python (DOODO PerlD CO C++0 Japall
Forran OO OO O0OO0OD0O0)OOOOODOOODO 10000000000O0O00O0DOODOO

>>> 0.1
0.10000000000000001

obooboboboobooo viob 200000000000 bOobOOobOobDODbObDO (20000 11
0H)OoooOoobooOoooooD IEEE- 754 000000000000 O000b00b00o0bobboobn
o0Oo0O000 PythonOOOOOODO IEEE-7540000 “O00 (double precision)” 0 00000 OO 754
Odouble 00O S30000000000000000000DOO0OOOOOOOOOOOOODOOO.10O
ooooooooooooox+2s=+NDO0000000oooobb/s00000s3000000oo0n
goo

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

ugbooaooad

J ~= 2%xxN / 10

000000 J0O000S33000000000000 (>= 2x«5200< 2++x53)000000000N
Oooooogoose0noooon

>>> 2%%x52
4503599627370496L
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>>> 2%x%x53
9007199254740992L
>>> 2%x56/10
7205759403792793L

gooogsedJodooo s300nobodoooooooNODOooOboOooosonooooonobooa
ogoooooood
>>> g, r = divmod(2+%56, 10)

>>> r
6L

oo 1ooooooboobooooobooooboobooobognD goundup) DOOOODOOO

>>> g+l
7205759403792794L

oooOo7540000000 vioooobOooooooo2xse00O00oOooOoon
7205759403792794 / 72057594037927936
gboboooooobo1ocoooooogooooooobD vioboboboboboboboboog,

oooo1oboooo0ooooo vioooooooooooooOooOoDbOoboooOoooooo0 ooo 110
gooooooo

goooooob vioo “00o0r>0bdbobooooboobooooooobobOobOobobooon
oooooooog7s400000ooo0ooooobooooobooooooDoon:

>>> |1 * 2x%x56
7205759403792794.0

oooooo

ooooo 3000000000003 000000 @UuobDbO0o0oO)booooooboooooDoon

>>> 7205759403792794 % 10xx30 / 2x%56
100000000000000005551115123125L

obooooobOobooobooooboooonoiobOon 0.100000000000000005551115123125 00000
gbooo0oooooboboboob0 170000000PythonDODOODODO 0.10000000000000001 O
o000 @OoOoobOo0o000DbO0O0O0O0O0IEEETS40000000D0COOO0O0O0DOOO0O000D
gboboobOoboooobobo0 —oobooboooobOobooooboobooon)
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O00000OPythonDOODOODOOODOOOOODOODO PythonTutorial 0 OO OO0D0OOOOOODOO
0000000000000 0D0000Python000D00OO0O00D0OOOO0OOOOODODOOO

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/list

gbooobooobgon

151 00000 (0O0)

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

1.4 0 0O : SUZUKI Hisao <suzuki at acm.org> (April 20, 1997)

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

2.1 0 O : SUZUKI Hisao <suzuki at acm.org> (June 10, 2001)

2.23 000 O : sakito <sakito at s2.xrea.com> (August 10, 2003)

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

* 23000 O : sakito <sakito at s2.xrea.com> (August 30, 2003)

2.3 0 00O : ymasuda <y.masuda at acm.org> (November 30, 2003)
¢ 2.3.3 00 O : ymasuda <y.masuda at acm.org> (Devember 25, 2003)

e 2400 0: ymasuda <y.masuda at acm.org>, G. Yoshida (etale) (March 20, 2006)

2.4 00 O : moriwaka <moriwaka at gmail.com> (September 11, 2007)

2.5 00 O : moriwaka <moriwaka at gmail.com> (September 12, 2007)

e 2.6 00 O : cocoatomo, INADA Naoki
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>>>

2to3

obooooobooboobooboobobooog pythonODODOoOOoooobDOobOOOOODOD
gboooboboobooboooooga

ooboobooooboobooboobooooboobooooboobooboobobooono @oboo opoo
OO0 [Dculybrace{ h DO O ODOOOOOOODOOOOODOOOOO

Python2xO 0000 Python3xO0OOOOO0O00DODOOOOOOOO0OODOODODOOOOOOO
OO0 (raverse) OO0 OO0O0OOO0OO0O0O0ODOOOOODOOO

2t030 0 lib2to3 00000000 O0OOOOODOODOODOOOOODOOODOOODOOD
OO00D000D0D0O0000 Tools/scripts/2to3 000000000000 2t03-reference O
ooooboooo

abstract base class (0 O 0O 0O 0O O O) Abstract Base Classes (ABCs U0 OO0 O O0) O duck-typing 0 00O

U0000 hasattr() DO00OO0OOOO0ODOOOOOOOOOOOOOOOOOOOOOOOOOO
000000 O00PythonODOODOODOODOO ABCsOUO(collectionsO0OOO0OOO)OOOO
O0Mmumbers 00 0000)OD0O00@EoO0D0O0O0O0OH)OOOODOODOOOOOODOOOabe O
ooooboobooboobD ABCOOUOOoooooooooo

argument (U0)0000000000O0O0OOCOOOOOOOOOOOOOOOCOOOOOOOOOO0

00000b0bObO0O000bboOoobooOogn (positional arguments, 0 : £(1, 2) 0DO00O00O0O0O
ooooboboo0o0oooooboboooooobooooooo)yooooooDbO (keyword arguments,
O00:f(a=1, b=2) 000000000000 O0DOODOODOOOO)OODOODOOOOOOODOOO
00000DoDOoo0o00o0o0o0bO0oooDOoooO0bOooOooDonoo0 «0000ooooooooaa
00doo0ooodoOoodoooodoD0bOoooooooooooDooooooooooooona
00 «+« 0000000000000 0000000O0O00O0O0O0O0d

oboooboooobooboooooboooobooboooooboobooboooooo

attribute (U 0)OODODOOODODOOODOODOOOOODOOODOOODOOOOOOOOOODOOOODOO

UboodbobOUOD0«00OD0OO0OO00OOODOOO0O0O0vebOO0OO0ODOOO

BDFL 0OOOOOOOO (Benevolent Dictator For Life) O O O O O Python O O O O Guido van Rossum O 00

gogd

111


http://www.python.org/~guido/

Python Tutorial, 0 0 0 O 2.6ja2

bytecode (UOOOOO)PythonODOOOOOO0OOOOO0OO0OO0OO0ODOOOO0ODOOOODOOCOODOOOODOO

Python 00O O0OOO0O0O0OO0OOO0OO0O0O0O0O0O00DOO0OO0DOODOOOO .pycO .pyoOO0OO
goooooooooooOooooogoooOoooo0oobOoooooo0ooooOooO ©o
ooooooooooooooOoooboboooobooboooooooo)yooooooooooobobooo
OO0000D0O0000DO0O00000000000 “00000 irtual machine)y> 30000 “O
000 (intermediate language)” OO 0 0O OO

class (000)0D00000000000000O0ODOOOOO0O0O0O0O0O0O0O0O0O0OODOO0OOOD

oooobobooobooboooooboooonbooboog

classicclass (D0 O00OO00OO00)object OODOOOOOOOOOOOOOOOOOODODODOD

(new-style class) D0 0000000000 00DOOOOO Python3.000000D0OO

coercion (000)00002000000000000000D000C0000O0DODOOO0OOOOOD

00000bDO00boobooonDO int(3.15) 0000000O0O0ODOO 3000000000 3+44.5
00oOdo0odooooooooo@odooooooooooooOH)ydooooooooooooa
000000000000 00000D0 TypeError00000000DOO20000000000
000000000 coerce00000O0OOOO0ODOONO 344.50 operator.add (xcoerce (3,
4.5)) J00000000O0O0OOoperator.add (3.0, 4.5) 000000000 OOOOOO
000o0ooOo0ooooooOo0ooooobOooooooOo0oo0ooooooooonDg 3+44.50
O00000000Ofleat(3)+4.500000000000000000000000O00O0O

complexnumber (00 0)0000000O000O0O0O0O0O0O0OO0OCOOO0OOOOCOOOOOODOAO

gboobgoobooooooodbD (-1gbob)oooopobobobooboboobo ig00oDoo
ooogjoocoogoo

Python OO OODOOOOOOOOOOOOOOOCOOOOOOODOOODOOO 000000000
Ubod 3+15000000math 000000000000 0O000000 ecmathOOOO00ODO

bobobooobooobobobooooobooooboobobooooboooboOobOobooboon
ooooooboooo

contextmanager (U0 OO0 UO0O00O0O00)with OOOOD0OOD0O0OO0OO0O0D0OO0DOO0ODOOOOO

_enter_ ()0 _exit_ () UOO0OO0OOO0OOOOOOOOO

PEP 3430000

CPython Python 0D O0ODOOOOOOOOOOODOOCPython JODDOODODOODOOODOO Jython O

IronPython D0 000000000000 DOOOODOOOODOOD

decorator (0O 0O0O0)00000O00000O00O ewrapper 1000000000 OO0O0OOO0OODO

UoooooboboboobOobOobOobOODl classmethod() U staticmethod () OO0
goo

o000 oooboooooooo 20000000 oooooooooon
def f(...):
f = staticmethod (f)

@staticmethod
def f(...):
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O00000OD0ODOO0ODODODODODOOOOOOAdd the documentation for function definition 0 0 0 0 0 00O
ood

descriptor (0O OOO0)OOODO __get_ (),__set_ (),0000 __delete_ () OOODODOOO
O00000 (mew-style) D0 0DDOO00O0O0OOO00ODOOOOODOOOOODOOODOODOODDOO
ooo0O0o0obooboOooboo0oobobOoOoobooooo0ooobOoOognodget,set,delete
U000 e«bU00000UDOOOOOODOOODOOOPODOOODOOODOMPODOOO0DOODOO
Oooooo0o0ooo0ooobo0ooooObo00ob0O00o0oboOo0o00DO0O PythonOOO
oboobooboooboooooboooooobOoooobooooboOoobooboOoobooboOooonn
oboooboobooobooboboobooboooooboobooooboboboobOoOobooooobon

dictionary (0 0)OJ0DO0O00O00OO0OODOODOOD0OOO0OO0OOdictOO0OOO 1ist000O0O00OOO
Uboo0ob0bo0oobobOd0d__hash. ()OOOOOOOOOOOOCOOODOOOOODODOO
OO0OPerlDO0O0ODOO0O hashyDOOODOOOODO

docstring U0 O 00000000 DOOODOOOODODOOOODOOOODOOODOODOODODOODOOODO
ooboOoboooboboooboobooobooobooooboboOoonoon _doe__ODOODOOODOO
oboooOoboboooboboooboobob:-000b0obo00oooboooooboobooooonoo
oooobobooobooboon

duck-typing Python OO0 DOO0OO0OOOODOOOODOODOOOODOODOOOOOODOOOODOOOODOO
0000000000000 DO00000000000DLO0OO0o0oO0o0DoDOO0o0oDOOoOoooDOoOoa
000000000 bOOo0DOoO00ooOo0o0oDooo0oOooooOo0oDoo0oooooooooooa
000000000000 00 (polymorphic0 000000000 0ODOOO)ODOODOODOOODOO
000 0Oduck-typing 0 type () O isinstance () OOOOO0O0@ OO Oduck-typingO0 00000
000 (abstract base class) 00000000000 0OO0)0DD0O00O0O0O hasattr() ODOOO EAFP
0ooodoooooooood

EAFP OD0O0O0O0OOOO0OOOOOOODOO (easier to ask for forgiveness than permissiond O O 0 0O 0O O
OHhOooooOd python 00 O0O0OOOOCOCOOOOOOOOOOOOOOODOOOOOOOO
00o0000o0ooooOoU000ooOoOo0O0UU0ooOoOOoOoO0o0UOUOoODUOOooOODOoOoOOO
OO000D0D0O000D000 try0OO0O0O except 0000000 0ODOOOOODOOOOOOO
ooo0cOO0O0OoOooooooooooo wyLoooooooooooooo

expression ()0 00000000 0O00ODOO0ODOO (apieceofsyntax), 10000000 0OOO0ODO
gooboooboooboooooobooboboooobbooboooboooboOoboOoobOoODO
O0O00O0OPythonODDODOOOOO0O0DDODOOOO0O0O0DDOO0OO0O00printD 1£00000
Uoo0oboooog utemeny 00000000000 O0OCODOOO

extensionmodule (DO000000)COC+I000000ODOO0DOOOOOOOOO PythonOOODO
OO000D00O000D0PythonD CAPIDOOOODO

finder 000000 loader 0000000000 find module() O00OO0O0O0D0OOOO0OOOOODO
oooobooooboboooognD PEP3200000000OO

function (0 D0)000O00OODOOODOOOOOOOO0OOOOOODOOODOOOOODOODODOOOODOOO
000000000000 argumentl method 0000000000

_futere 00000000 O0DODODOOCOOOOOO0OOOOODOOCOOOOOOOOOODOOO
uobooobooboobb 117400000 20000000000000000DO0G000DOAO
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from _ future  import division

Ooo0 000000 (rrue division) OODODOO0O0O0O0O 11740 2.750000000000
_ _future_ 000000 mport 0000000000 D0ODOOOO0OO0ODODODOOOOOOD
obooobOooooboobobooobooboooooobon

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

garbage collection (000000000 0)OO0ODOODODODOODODOOODODOOOODOPython O OPython

obooboooobooboobbooooooboooboobooooboooooboOooboooonon
gooo

generator (U 0O 0O0D0)0O000O00DO0OO00O0ODODO return0000000 vieldOODODOOOOO

goooboboobooboooooobooooon

O0b0000bo0oobooO0oo0obO0oob0ooboOon for0000 whileOOOODOOODOOODOO
gb0obo0ob0ob0obOobO (vielg)ooooooooooobobobOobobobOobOoDo
uboo0oobooo0oobin yieldOODOOOO @WOOOO)ODOODOO next() OOOOO
gboooboooobooboooooooo

generator expression (00 O00000)0000000O00O0OOCDOOOO0OOOCOOOOOOOOOOOD

for0OODODOODODO0ODOO if000DO0DO0ODO0ODbO0O0ODLOODLDbOODbOODDO
ooooboooobooboooogod:

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

GIL ODOD00O00O0D0O0D00000 (global interpreterlocky OO OOOODOOO

global interpreter lock (00O 00O0O0O0OODOOONO) CPython O VM(virtual machine) 000000 1

obooobobooobOoboobooobooboooobobooooOobobooOooboooooboOoon
oboboboooooboboob 200000000000 0000DbODbDO00OD0OCPython O
uoboobooboboobooboooboooboobooooobooooboooboobooboonn
obOooboooboooobooobobooobooboobo0oooobooOobooOo “coboonn
(free-threaded)” OO0 OO 000000000000 OODOOOOCOOOOOOOOOOOOOO
gooobooooboobooboooobooooobobobooboboooo

hashable (0O 0O0O00)000000 OD0O0OO0O0OO0OO0OOCDOOODOOOOODOOOOOOODOOOO

(_hash () OO0OOO0OOOO))WDOOODOODOOOOOODODOD (_eg (O
ooboooo)oooooboboooobooobobooooboobooboobooooooboOoDOoDo
oooobooo

cmp___ () U

oobO0o0oboobOoobOoobooobOOooobooooOboOoooOooooOoobooobooOonoonn
ooooobooooooo

Python 000000 (immutabley D00 0000000000000D0O000000O00OOOOCOOOO
uboooboobooooobobooooobooooogan

gbobooboboboboobooboboboboboboboboboooooboobobo
uooobooog idygoooon
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IDLE Python OO ODOOOODOO (Integrated DeveLopment Environment) O O O IDLE O Python 0 O 0O O

oobOooboobooooooobooboobooOoboooooboooobooooboboooooboOoooboooonn
OO0 DLEODDODOODO0O0OOO0O00oOob0obooooooo euIcoogooooboboobooon
obooboooobooboooooboooo

immutable (OOO00O0OCOCODO)OO0O0O00O0OOCOOOODOOOODOOOOOOOOOODODOOOOOOO

ooboooboobooobooobooboobobooboooobooboooboobbOooDboOoDo
obooboooobooboooobooooooboooboobooboboooooooboooobooooag
boboobooooboboooooboooobooooooboboooooboooon

integer division (00 00)000000O00OO000O0O0O0OOOOOOO 117400000 2.750000

O2000000000 000000 (floordivision) 000000000000 OOOOOOOO
oooboo@ooboobooboob)obooboobobo0obOo0o0obO0O0ObOn (float
obooO0)oboooooooOobooobOoooobOOobooooo @ao (coercion)yd 0)O O
gobooobooooboobboobobooooooooooooooboboooboOooobooDboOoDo
o0 //70000/000000000000000DOD00O0O0_futwre__ O0O0O0D00OO0O0ODO

importer J 0000000000000 O000O0DODO finderQ loader 00D000O000000COOOO

interactive (U0 0O)Python0DOODO0OO00000O0O0O0O0O0OO0O0O0OOOODODODOOOOOO

uboboboboooboboboboobobobUdUbpythonOOO0O0O00OO0OODOOOOOOO
oobO@ooobooboooooooon pythonO0O0OO0O0O0O0O0O0O0O0O0OOOCODOOODOO
oO)oooooooooboboooboooooobooooobooooooboooooobooooooo
U000 (help(x) DOOODOOOOOOO)OODOODOOOODODOO

interpreted Python 000 000000000000 O000DOOOCOOODOOOOODOOOM@OOOD

oooobooooOoobooboooooboobooboo)boobooboooobooboooobo0oooOoon
ooboooboooobooooobooboooooobooooooooooobDooboOoDo
uoboobbooboooboooboooboobooobooboobooboobooboobooonn
UboooboooobooboooobobooobOobo0Oonag (nteractiveyl0O000O0OO00O0O0O

iterable (OO0O00O0O0OO00DO0)0O00ODOOOOODOOOOODOOOOOO

UbobOo0oo0oo0o0oo0oOobOgb@ist, str,tupleJ000)00000000000 dict O
fileOOOOOOOOOOODOODODOODOOO __iter_ () O _getitem_ () OOOOO
gbooobooooboboooooboooon

uboooooobdon forbob0bObOOObOOOOOOOO@MOU:-OD0DOO0OOOOOOOOO
goo0obOdobOO0obOOobOooooooD)oboboOoOoOd (zipO),map(),..)0O0O0OOOOOO

000000000000 00000 iter() OO00OO0OOO0ODOOOOODODOOODODOODOOOO
0000000000000 0000000bO00oD0o0o00bO0o0ooD0bO0ooDOooDoooOooDOooDo
00000 iter() O0OODODOODOODOOODOOODOOODOOOODOODOOOO ford
00000000 o0O0bOO0O0o0bOO0bOO0ooOOoooOobO0obOOooOOoDo0oobOOooOoooooa
O (iterator) O O OO (sequence), OO DOOOOOO (generator) U0 O O0DO0O00OO0O

iterator JODO0O0O0O0O (stream) D0 000000000000 0000O00O0 next() OOOOOOOD

oobooboooboobboobboobobooboooooooboooobooooooobOoOoobo0oOonn
O StopIteration0 000000000 DO0OO0OODOOODOOOOODOOOOODOOOODOO
U0D0000000000000 next() OO0O0ODO0O StopIterationU000000O0O
Uobo0obooboobobobOoobOoonoon _iter (yOOOOOOOOOCODOOODO
oobooOoooobooobooboooboooboboobobooooboooooooooooboooobO0ooonn
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ooboobooooooboobooooboobooboobooboboobbaistobono)ooooon
O000000 iter() DO00OOO0OO0O0DOOO0OODODO fordb0onooOoOoOoOOoOOOoDOO
obooboobooboooboobobooobobooobooobOobobDooobobOobOobDOoboOon
uoobooobooooboooboooboobooooooobooooooooooobooooboonn
oooobooboo

U0oo0booon gpeiter 0O 00OO

keywordargument (000 0000)0000000 variable_name=0000000000000O0O
gO0odbooOOofbO0oOobO0obO0obDOoO0ob0b0o0obO0DbDOobOOoCoOdDOoOU0OoObOOobObDOoboOoon
0000000000000 «+x00000000000 argument DO00O00O00O0ODOOO

lambda (00 0)00O000O00O00OO00O000O0OO0OO0ODOO0O0OOOO0OO0O0O0O 1000 (expression) O
000000000 0D000000 lambda [arguments]: expressionUO0O

LBYL 0000OD0O0O0DO0O (ookbeforeyouleap) U0 D OO0 DOO0OD0O0OOD0OOO0OOOOOOOOODOO
O00000DO000000DD0O0 (pre-condition D OODODOODUOODEAFPOODOOODOOODOO
if000000000000Db00000d

list (OO0O0)PythonOOO0OD0DOOOO0OD0ODOO (sequencey1000000O00O00O0OOODOODOOOOODO
oooobDboooopoobobO0 @rayDOOoOOoDOoOooooDooooooomoon

list comprehension (00 O00000)00000000COO000O00O0ODOOOCODOOOOODOOOOOOOD
OooooobOo0oo0obbOO0O0000Oresult = ["0x%02x" % x for x in range (256)
if x $ 2 ==0]0000000025000000 160000 (0x.)OODOOOODODO
Uob000000if0000obo0oobob if000b00D0range(256) DOOO0O0O0OODOO
goono

loader DO0O0O00O0000O00O000OD0OOLload_module() 0000000000 0ODOOOOOO
O000oO0o0oooDoOPEP30200D00000DOO

mapping (DO00)000000 _ _getitem_ () OO00O0O0O0OO0CODOOOCOOODOOCOCOD
(dictO0ODOO)ODOOOODOOOODOO

metaclass (0 O0000)000000000000O0O0OODOOO00O0OODOOOOOOO0OOOODODODOD
oboboooOobboooooboobooobos3sgbooooobooboboooobobooooooOoDbon
ooooboooboboooooobo @o:.0o0oboboo0)oboboobbo0o0obo0o0obboOgdPython
oobooboobooboobooooooboooooooooboooobooOobbooobOoooDbOooDo
ooboobooboobooobobooooboooboooooooboobOooboobooboOoOoDnn
ooooooboboobooobobooboooooOooobooboobooobobooboooobOooboonn
gooobooooobobooboooobooooobooboooooboobooo

method DO00OO000O000000O0O0DOOOOOOODOOOOOODOOO0O0OOODOOOOOOOD
U0O00000000 (argument) 000000000 @OODO0O0O0DOO self000000)O
Junction O nested scope 0000000000

mutable (000000000 0)00000000OO0O0O0OO0O id() 0000000000 OOOOO0O0O
0000 mmutabley DO OOOO0O0OOO

namedtuple (000000 O0)0000000D0O00DO00ODO0O0OO0DOOOOOOOODOOOOODO
Uob0o0obo0obo0bo0o0b@ibbd time.localtime () DO0OO0OO0O0OO0OOO0OO0ODOO
U0O00Oyear 00 t[0] 00000000 ODO0O0DOO0DOOO00O0OO0t.tm_yearOOO4OOGOOO
obooobooooobooboooon)
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0000000000 time.struct_time 0000 O0OO0OO0OODOOOOOOODOOODOO
0000D0ODO0O00000000OD0OD0ODODODDOOO0ODODODODDOO collections.namedtuple ()
gjo0oO0oO0oOoOoOoO0oO0OO0OOoOoO0OO00O0O00000dddd0D0OO0DO0O0U0U0O0DO0O0O0OO0OO0OODOO
Employee (name=' jones’, title='programmer’) OO0 000O00OODOODOOO0O0O (self-
documenting representation) D 000000000

namespace (U000 OODOODO0ODODODDODODOOOOODOOODOODO0OOODODODOODOODLOOOOOOD
0000000000000 00000O00000000o00@oboboOooOo)yoooooobooooo
0000000000000 00000 __pbuiltin__.open() O os.open() OOOOOOOO
000000000 0o0oOo0ooOo0OOo0bOo0DbOOoDoOOoDo0ooOooooooDoDOoonDoOoooa
0o0oobdooooobobiobubbUdOdn random.seed (), itertools.izip() OO0
O000000000000000 randomOO0000 itertoolsO0O00OOD0OOODOOODODOO
0o0o0O0ooooooa

nestedscope (U0 ODO0O0O0OO0O0OO)OOOODODOOOOOOOOOoOOOoOOoOoDOOoOoOOoDOODO
uoboobooboobooboooooboooboooobooboobooooooboooboooooooDn
oobooboboooooboboooboobobooboo0ooboooobooobooboooooOoooonn
oobOoOoobooboobboobbooboooboooboooboooobooboooooOobO0oobO0oonn
gooobobooobooboobooobooboooo

new-styleclass (U0 0O000O0O0) object OO0 O00O0OO0OO0O0ODOO0OO0OOO0ODOOOO0DO 1ist O
dict DOQOUOD0OOOOOOODOODOODOODODO __slots_ (), U00ODOODODODODOO
__getattribute_ () OO00O0O0OPythonODOODOOOOODOOOOODOODOOOOODODODOO

OO000D0000 newsyle DD DODOOODODODO

object 00 (DDOOD)ODODODODODODODOO @OUOOH)OODODODODOOOOOoooDooDOoooooOooOOO
OO00d (mew-styleclass)y UOD O ODOOOOO0O

positional argument (OO0O0O0O0)0000000DO0O00O000000000O0O0O0O0O0O0O0OOOD
oobooboooboooboobooobooboobOOooobooooobOooooDbobO0o0onn
gbooobo-~-00000000000argument 000000000

Python 3000 Python DO 0 DODOO0DOOODOOOO Python3.0000OO000O0O0D0OOPython3000
obooobOoboooboobooocooD)*py3k000onooooooonon

Pythonic D0 0000000000000 0ODO0ODO0OO0O0OOOPythonDO0OOD0OOD0OODOOOOOO
O00D0O0O0O0O0000O00OPythonDO00O0DODODDDDO iterable 0000 for0O0O00O00O
booobooooboooooobooooooooooodpPythonO0O00O00O0O0OO0O0OOOOOO
oboooooboooooooooon

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

O000b0O0b000obobon PythonicODODOOOOODOODOO

for piece in food:
print piece

referencecount (000 000)OOOOOOO0ODOODOODOOODOOODOOODOOOoODOOOOODOOOO
000000000000 ooooooouno pythonD O OOODOODOODOOOOOCPython
0000000000 O0sysO0OO0O0O0OO0DOO0OO0O0OOO0O0ODODOOOODOOOOOOODODOOOO
0000 getrefcount () DOOOOOOOOOO
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_slots_ O00O0OO0OO0O0OO (new-styleclass)y DO O0DOO0000O0O0O0DOO0O0OOOO0OOO0OOOOOO
ooboobboooboooboooooooooobooobooobooooobooobooobooOoon
ooboobooboboooboobbooooboooooooooboooooobDoooDboOoDo
uobooboooobooboobobooobooooooboooboobooooooooobooonDn
ooooboooobooood

sequence (U0 O0OO0)O0O0ODDOO _getitem_ () OO0ODOO0ODOOOO0OODOOOOODOOO
0000000000 len() 0O0O0D0DO0ODODOOODODOOODOOO (iterabley 0O0O00O0DOO0O
JO0odooOoDbDO 1ist, str, tuple,unicode 00 00000Odict O __getitem__ () O
_len_ ()0O0OOOOOODODOOOOOOOOODOOOOO (mmutableyOOOODOODODOOOO
0000000000 (mapping) 0D O0DO0ODOODODOODOOODOOO

slice (D0O00)OOODOODOODOODOO (sequencey0000000D0O0O0DOODOOOODOOODOOONO []
0000000000000 b00o0o00Do0o00bObd variable_name([1:3:5]1 0000000
Oslicel0O0O0DODOO0ODOODODOOODOOM@MOOODOOOOOOOOOO __getslice_ ()
0 _ setslice_ () OOOOOO0O)

specialmethod (OO O0D00OO0)ODD0O00D0OO0OO000O0O0O00OO0O0O0OCOO PythonODOOOODOOOD
oobooooooooboobooobooobooboooboooboooboooo 2000000000
000000000 specialnames 00000000 O0O

statement (0 )0 0000000O0000000C00 expression 10000000000 0OO0O00OO00O0O
0000000 if,while,print 00000

triple-quoted string (00000000 D0)3000000000000 )0000ooooDoOO GOooOD
oobooooooo@o)ybbooobooooboooobooobooboooobooooboooobooonn
oboooooooliogo2000000000b0oboboocooooooooooboobOobooon
ooocoobopoooobooboooooobooooobooooboboboooobooooDbOoDbo
uoooboooooo

type (O)Python OO OO0O0O00OO0O0O0O0O0O0DOO0OOO0OCOOOOCOOOOOOOODOODOOOOOOC
UboboboboobobobOobil _class__ U00O000D0O0D0OO00Otype (obj) OO
uoooboooooo

virtualmachine (0 O00O0O0)000000000O00DOO0OO000O00O0O0PytheonOOOODOOOD
O00000000000000000000 (bytecodeyDOOOOODODO

Zen of Python (Python OO 0O)Python U0 D OO0 O0OO00OO00O0D0OPython DO DOOOOOODO
UbooobO0bo0ooobO0ob00o000ObO “import this?O0OO0OOO0OOO0OOO0O0OOO0OO
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0000000000 PythonOD D000 00D0OO0DO0ODOODDOODOOODOOOOODOOODODODOO Sphinx
O00000 reStructuredText 0 0000000000 OOO0O0O

U000000000000000D00 docs@pythonorge DO O0O0O0O0O0O0O0O0O0OO0O0O0OO0OOOO
gbooboobobooboboboobooboobooboboobobobboobooobooboboobbon
gbooobooooboooon

oooooo:

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;
¢ Fredrik Lundh for his Alternative Python Reference project from which Sphinx got many good ideas.

ob0oo0O00000 PythonOOODOOOOODOOOOO reporting-bugs 0100 000O0O00OO0

gooe: O0: OODODODOODODOODODODODO Google Project Hosting 0O O Issue Tracker
<http://code.google.com/p/python-doc-ja/issues/list> 0 00 O 00 O O O python-doc-jp@python.jp O O O OO OO
oooooogo

B.1 PythonO O OO OO OOO

oboo0ob0OO0OPythonOOOOODOOO0OOODOOOOODOOOOODOOOOODOOOOOOOOODOODOO
oobo0o0bo0 -00bb0o0bbO0o0obobo0ob0o0boboo00bOddocs@pythonorg 000000
gboogooboooboobooboobooboobodg

Aahz, Michael Abbott, Steve Alexander, Jim Ahlstrom, Fred Allen, A. Amoroso, Pehr Anderson, Oliver Andrich,
Jes O s Cea Avi U n, Daniel Barclay, Chris Barker, Don Bashford, Anthony Baxter, Alexander Belopolsky, Ben-
nett Benson, Jonathan Black, Robin Boerdijk, Michal Bozon, Aaron Brancotti, Georg Brandl, Keith Briggs, Ian
Bruntlett, Lee Busby, Lorenzo M. Catucci, Carl Cerecke, Mauro Cicognini, Gilles Civario, Mike Clarkson, Steve
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Clift, Dave Cole, Matthew Cowles, Jeremy Craven, Andrew Dalke, Ben Darnell, L. Peter Deutsch, Robert Dono-
hue, Fred L. Drake, Jr., Josip Dzolonga, Jeff Epler, Michael Ernst, Blame Andy Eskilsson, Carey Evans, Martijn
Faassen, Carl Feynman, Dan Finnie, Hern 0 n Mart 0 nez Foffani, Stefan Franke, Jim Fulton, Peter Funk, Lele
Gaifax, Matthew Gallagher, Ben Gertzfield, Nadim Ghaznavi, Jonathan Giddy, Shelley Gooch, Nathaniel Gray,
Grant Griffin, Thomas Guettler, Anders Hammarquist, Mark Hammond, Harald Hanche-Olsen, Manus Hand,
Gerhard H O ring, Travis B. Hartwell, Tim Hatch, Janko Hauser, Thomas Heller, Bernhard Herzog, Magnus L.
Hetland, Konrad Hinsen, Stefan Hoffmeister, Albert Hofkamp, Gregor Hoffleit, Steve Holden, Thomas Holen-
stein, Gerrit Holl, Rob Hooft, Brian Hooper, Randall Hopper, Michael Hudson, Eric Huss, Jeremy Hylton, Roger
Irwin, Jack Jansen, Philip H. Jensen, Pedro Diaz Jimenez, Kent Johnson, Lucas de Jonge, Andreas Jung, Robert
Kern, Jim Kerr, Jan Kim, Greg Kochanski, Guido Kollerie, Peter A. Koren, Daniel Kozan, Andrew M. Kuchling,
Dave Kuhlman, Erno Kuusela, Thomas Lamb, Detlef Lannert, Piers Lauder, Glyph Lefkowitz, Robert Lehmann,
Marc-Andr 0 Lemburg, Ross Light, Ulf A. Lindgren, Everett Lipman, Mirko Liss, Martin von L O wis, Fredrik
Lundh, Jeff MacDonald, John Machin, Andrew MacIntyre, Vladimir Marangozov, Vincent Marchetti, Laura Mat-
son, Daniel May, Rebecca McCreary, Doug Mennella, Paolo Milani, Skip Montanaro, Paul Moore, Ross Moore,
Sjoerd Mullender, Dale Nagata, Ng Pheng Siong, Koray Oner, Tomas Oppelstrup, Denis S. Otkidach, Zooko
O’Whielacronx, Shriphani Palakodety, William Park, Joonas Paalasmaa, Harri Pasanen, Bo Peng, Tim Peters,
Benjamin Peterson, Christopher Petrilli, Justin D. Pettit, Chris Phoenix, Fran O ois Pinard, Paul Prescod, Eric S.
Raymond, Edward K. Ream, Sean Reifschneider, Bernhard Reiter, Armin Rigo, Wes Rishel, Armin Ronacher, Jim
Roskind, Guido van Rossum, Donald Wallace Rouse II, Mark Russell, Nick Russo, Chris Ryland, Constantina S.,
Hugh Sasse, Bob Savage, Scott Schram, Neil Schemenauer, Barry Scott, Joakim Sernbrant, Justin Sheehy, Char-
lie Shepherd, Michael Simcich, Ionel Simionescu, Michael Sloan, Gregory P. Smith, Roy Smith, Clay Spence,
Nicholas Spies, Tage Stabell-Kulo, Frank Stajano, Anthony Starks, Greg Stein, Peter Stoehr, Mark Summerfield,
Reuben Sumner, Kalle Svensson, Jim Tittsler, Ville Vainio, Martijn Vries, Charles G. Waldman, Greg Ward,
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C.1 Python O OO

Python O 199000000000 O0ODOOO Stichting Mathematisch Centrum (CWI, http://www.cwi.nl/ O O)
O GuidovanRossum O OO0 ABCOOOOOODODOOOOOOOODOOOODOOOOOOOOODOOOO
OPythonO0DODOOOODODOOO GuidoOODOODO PythonODODDOOOODOOOODOO

199500 GuidoOOOOOOOOOODOOOOOOO Corporation for National Reserch Initiatives (CNRI,
http://www.cnri.reston.va.us/ O O) 0O Python DD OO 0000 ODOO0OO0OODOOOOODOODOOOOODOO

20000 300 Guido O Python OO OO OO O OO BeOpen.com O O O O BeOpen PythonLabs 00 0 0O 0O O
OO0O0O0ood 1000 PythonLabs O O O O Digital Creations (O O O Zope Corporation, http://www.zope.com/
OO0)H)DOOODOODOOboDO200100Python 0000000 DOOOOO0CODOOOODODOO Python Software
Foundation (PSFO http://www.python.org/pst/ O O0)0 000000 OOOOOO Zope Corporation O PSF O
OoooooooDooo

Python D000 00000 O0D0OO0O0OOCOO@UDODOOOOODOO http://www.opensource.org/ 0 0 00O O
obooO)oooooooboobobooooooooooo pythonDODOODO GPLOODOOODODOO;
ocoooooooooboOoooobobooooooo

oooo ood O od GPL OO

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

1.3-152 |12 1995-1999 | CNRI yes

1.6 1.5.2 2000 CNRI no

2.0 1.6 2000 BeOpen.com | no

1.6.1 1.6 2001 CNRI no

2.1 2.0+1.6.1 | 2001 PSF no

2.0.1 2.0+1.6.1 | 2001 PSF yes

2.1.1 2.142.0.1 | 2001 PSF yes

2.2 2.1.1 2001 PSF yes

2.1.2 2.1.1 2002 PSF yes

2.1.3 2.1.2 2002 PSF yes
oooooooo
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Ocl1-00000000on

ooono oono O oo GPL OO
221 2.2 2002 PSF yes
222 22.1 2002 PSF yes
223 222 2002-2003 | PSF yes
2.3 222 2002-2003 | PSF yes
2.3.1 23 2002-2003 | PSF yes
232 2.3.1 2003 PSF yes
233 232 2003 PSF yes
234 233 2004 PSF yes
2.3.5 234 2005 PSF yes
24 2.3 2004 PSF yes
2.4.1 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 2.5 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 2009 PSF yes
2.6.5 2.6.4 2010 PSF yes

O00: OGPLOOOO0ODOOOOOPythonD GPLOODOODOOODOOODOOODOOOODOOPython
obooboooboocepPLOO0bOOO0OObOOODOOOO0OOOObOOOOOObOOODbOOODbOODO
gobOooobooGcpLOO00OO0OO0O0O0OOOOO0ODOOGPLOOOODOOOODOOOODOCOOO0O0OOO Python
gboooobooboooooboboooooboboooboboooobooo

GuidoODDOOOO0O000000000000O0OOOODOOO00O0OOODOOOOO0OOOODDODOODODDO

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

PSF LICENSE AGREEMENT FOR PYTHON 2.6ja2

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 2.6ja2 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 nonexclusive,

royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare deriva-
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tive works, distribute, and otherwise use Python 2.6ja2 alone or in any derivative version, provided, however,
that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copyright I 2001-2010 Python Soft-
ware Foundation; All Rights Reserved” are retained in Python 2.6ja2 alone or in any derivative version

prepared by Licensee.

. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.6ja2 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 2.6ja2.

. PSF is making Python 2.6ja2 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESEN-

TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
2.6ja2 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.6ja2 FOR ANY

INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.6ja2, 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.

. Nothing in this License Agreement shall be deemed to create any relationship of agency, partnership, or

joint venture between PSF and Licensee. This License Agreement does not grant permission to use PSF
trademarks or trade name in a trademark sense to endorse or promote products or services of Licensee, or

any third party.

. By copying, installing or otherwise using Python 2.6ja2, 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

. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga

Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise

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

. Subject to the terms and conditions of this BeOpen Python License Agreement, BeOpen hereby grants Li-

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

derivative version prepared by Licensee.

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

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

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

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT

c.2.
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OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

granted on that web page.

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

conditions of this License Agreement.
CNRI LICENSE AGREEMENT FOR PYTHON 1.6.1

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

documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby grants Licensee a nonexclu-
sive, royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare
derivative works, distribute, and otherwise use Python 1.6.1 alone or in any derivative version, provided,
however, that CNRI’s License Agreement and CNRI’s notice of copyright, i.e., “Copyright 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 handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the Internet using the following
URL: http://hdl.handle.net/1895.22/1013.”

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

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

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

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

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

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

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

1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.
ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2
Copyright 0 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
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).
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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. 1IN NO EVENT SHALL THE COPYRIGHT OWNER OR
CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

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

C.3.2 Sockets

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

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

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
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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:

/ 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 its use 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 its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and
opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or the University
of California, and shall not be used for advertising or product
\  endorsement purposes. /

C.3.4 MD5 message digest algorithm

The source code for the md5 module contains the following notice:
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.
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Permission is granted to anyone to use this software for any purpose,
including commercial applications, and to alter it and redistribute it
freely, subject to the following restrictions:

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

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

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

L. Peter Deutsch
ghostlaladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

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

2002-04-13 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 1lpd Edited comments slightly for automatic TOC extraction.

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

1999-05-03 1lpd Original version.

C.3.5 Asynchronous socket services

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

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

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

C.3.9 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

- Arguments more compliant with Python standard
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C.3.10 XML Remote Procedure Calls

The 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.

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.
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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
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.
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Copyright

Python and this documentation is:

Copyright 0 2001-2010 Python Software Foundation. All rights reserved.

Copyright 0 2000 BeOpen.com. All rights reserved.

Copyright 0 1995-2000 Corporation for National Research Initiatives. All rights reserved.
Copyright 0 1991-1995 Stichting Mathematisch Centrum. All rights reserved.

Japanese translation is: Copyright 0 2003-2009 Python Document Japanese Translation Project. All rights re-
served.
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