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0000000000000 00command 0000000 sysaargv O0000OOOOO

212 ODOOOO

0000 wyODOODOOOOOOCCOOOOUO0OOOOUOOOoOoOoooO (interactvemodel DO OO OO
00000000000000000 0000000 (primaryprompt)0 0000000000 OOO0O
00000000000 0000000D000000000 ('>>>")00,;00000 (continuation line)
O0000000000000000000 (secondarypromp) 0000000000 OO0ODOOOOO
gooo (¢.. H)OOoOooOoOoOoOOOOOOOOOOOOOODODOOOOOOOOOODOOOOOOOOO
gbooobooobooboobooon

python

Python 1.5.2b2 (#1, Feb 28 1999, 00:02:06) [GCC 2.8.1] on sunosb5
Copyright 1991-1995 Stichting Mathematisch Centrum, Amsterdam
>>>

0000000000 o0o0o0o0ooU0Oo0o0Oo0oUOo0oOoooOooooooOooOidf oooo
goooo

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

Be careful not to fall off!

22 0J00D0OOOOODOOO
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BSDOO UNIXxOOOOOOOPythonDOODODOOOOOOOODOOOOOODOOOODOOOOOOO
oooooboooobooon

#! Jusr/bin/env python

(0000 DO0O00DODO0O000 PATHOOOODOOODOODOOO)ODODDODOODODODODOOooooooOo
oooooooooooDOOoOoDDODODDO# " 000000000000000O00O0O0O0O0O000O00D
000000000000 000O0O00000O0O0O0OOg MacOsSOO (\r ) O WindowsO O (f\r\n )
goooouNnxgoooobooboobooooooooobbooboobobooooboooooo '#00
PythonDOOOOODOOOOOOOOODOOOOODOOOODOOOOODOOO

chmodOOOOO0OOOOOOOOOOODOOOOO (OODOOOO)ODDOOOODOOOOD:

$ chmod +x myscript.py

223 00000O0OODOOODOOOO (encoding)

AsciO00000COOO0OO000(@UOOOoOOO:encoding)d PythonDOOOOOOOOOOOO
obooo0ooooobobobooo# DOoboboboboboooboooobDobOoboboboobooo
gbobooboooobobooooobooogon:

# -*- coding: is0-8859-1 -*-
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00000000 OUnicodeDOOO0O0OOOOOOO00O0OOOODODOOOOODOOOOOOOODODOO
0000000000000 PythonDOOOOOOOOOD Ocodecs DOODODODODOO

0000000000000000 UTF-80000000O (OO BOM: Byte Order MarkJ O 0 UTF-8 O
0000000000000 0000O000000O0000000 IDLE O Options/General/Default
Source Encoding/UTF-8 oooooooooDoobouTR-800ooooooobbobobooogooooo
O000000OUTR-8000000 (22000)00 PythonD OO OO0 O0OOOOOOOOOOOOO
ooooo# ODOOooOOoboOoooobOobooooboooboooDo

UTF-80 (0ODODOOODOO0O0O0O0O0DO0O0ODOO)ODO00000000000ODODO0O0O00000000
bbooooooboboobooooooboboooooooboboobon ascngbooooon
oobooooboooobooooobooooboooboooboooooboooooooooobooOooooon
UTF-80 0000000000000 O0OOOO00O0O0DOO0O00oDOOo0oDoooOoooDooOooDoO
boboobobooooboooooobooog

1GNUReadlind ] 00 00000000000000000000000O00
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go0o000000)oddooo 00o0UdoooOoOoOo0o0o0ooUoooooooogooooooo
gooooooboobobooooobobooooooboboobooobobooboobobooobooo
00000 importD 0000000000000 OOOOOOOODOOOOOOOOOODOOODOOODO
OO00000000DD sys.psl Osysps2 ODUOOODOOOOODOOOOODOOOODOOOOO

0000000000000 00000000DU00D0ODO0O0O0D0DU0DUOO0DOoOoU0oOOOoODOOOO
O00O0O00Q00OO00OO0O0O0oOOo ‘if os.path.isfile(.pythonrc.py’):  exec-
file(.pythonrc.py’) 0000000000000 000000000000000000
0000000000000 000000000000O00000O00U0OO00DO0O0OoDUOoDOn
oooo:

import os

filename = os.environ.get(PYTHONSTARTUP’)

if filename and os.path.isfile(filename):
execfile(filename)
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O000oooOoOooooo (¢>>>'0'. YOOOOoOoOooooOooooooooooooo:oo
gboboobOobooboobooboooobooboooooobooooboobobooooobooooon
00000000000000;0000000000000000000000000010

uboabooaobooobooaoboobooboobooboaoboobooboaoboaboaonood
gbobobooooobobobob,oboboooobooobobobobobooooboobobobon
gooooobooo

O0O0000oOo0Oo00oo0ooOo0oo0ooUoOoOooOooooOoooooOoogPython
ocooooooboooooooooo# 000O0DOO00DOOODOOO00ODDODOOOODODOODOOOO
000000000000000000000000000000 (stringlitera)D0 000000000
gbobooboboobooboooobobooooboooboooboooo

0:

# 0000O0O0ODOOOOO

SPAM =1 #0000000000000O0
# .. ooooooooo!

STRING = "# OO0OO0OO0OOCOOOOOogogr

3.1 PythonOOOODOOOO

00000000 PythonD OODOD0D00D0D0DO0DO0OO0OOOODOOOOO0O00O0O0O0ODOOODOOOOOOO
'>>> ' 00000000000@EOoOo0oooooooooon)

3.1.1 O

oobooboooooobooboooooo:oco0obo0ooboooboooooOooboOobooOoooboooDbo
gooooOoOoOo0ooOoooo:ooo +,-,*,/ 0 (Pascall COOOO0)ODOODOOOODOOOOOO
gbooobobobboboooboobooboobooooDg:

1000000000000 000000000000000000000000000 LaTeXO hackdOOODOOOOOOO
oo0ooo0ooooooogooo



>>> 242

4

>>> # 0000000

. 2+2

4

>>> 242 # 000000000000O00O00O0000
4

>>> (50-5*6)/4

5

>>> # 000000 fleor ( OOODOOODOOOODOOO) OOO:
.. 713

2

>>> 7/-3

-3

cooooUoOoOo (=)0OOoooooUooOoOoOoOoOooOooDoOoOoOOOOOOOOOOO:

>>> width = 20
>>> height = 5*9
>>> width * height
900

obooooOobooooboboooooboon:

>>>
>>>

=y=z=0 #x 0y 0O z OOOOOoO

>>>y

>>> 7

oobooobooboooooooooo;0ooo0obooobooboooboooooooooboooboon
ooooboobooooboooo

>>> 3 * 375/ 15
7.5

>>> 70/ 2

35

Oo0o0oooooooooooooooooO jy'ooo0Yy ooooo00ooooooooooooon
OO0oooogo ‘(rea+imag) '0000000000O ‘complex( real, imag’ OO0O0O0OOO0OOO0OO

>>> 1j * 1)

(-1+0j)

>>> 1j * complex(0,1)
(-1+0j)

>>> 3+1j*3

(3+3))

>>> (3+1))*3

(9+3))

>>> (1+2))/(1+1))
(1.5+0.5))



0000000000000 000000000000000O00U0O000U0O0 zODOOODOOOOO
Oo00O0O0O0O0Ozreal O zimag OOOOOO

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

15

>>> a.imag
0.5

00000000000000000000 (fleat) ,int() ,long() )O0OOOOOOOOOOOO
00 —000000000000000000000000000000000000000 (magnitude)
0((@O0O0000000)0000abs(2 00000000000 zreal 0O0O0O00000O0

>>> g=3.0+4.0j
>>> 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
>>>

0000000000000 0000000 _0000000000ooooooo0gd PythonoOO
gboogbooboooboboobooboobooboobobbooooboobobog:

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

>>> price + _
113.0625

>>> round(_, 2)
113.06

>>>

gbooooooobobooooobooboboooooobooboboobooboobobooooooboboon
U—obobubobogbouoboooboobobonoooboogboobooboboboboooboban
gbooobooboobgoobooobooboobooboooboo

312 0O0OO

O0O0O0oo0O0OPythonDOOOOOOOOOOOOODOOOOODOOOOOOOOODOOOOOOODOOO
gbobooboooooboobooooooo



>>> ’'spam eggs’
'spam eggs’

>>> 'doesn\'t’
"doesn't"

>>> "doesn't"
"doesn’t"

>>> "Yes," he said.’
"Yes," he said.’

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

>>> "|sn\'t," she said.
™sn\'t," she said.’

goooooooboboooooboboooooooobooobooooboboooooboboo
gboooooboboboooooboboooobooboooooboboooooboobobooooon
oboooboooooboooood:

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

\n 00000000000 00000000D00000000000000000O;000000000
gboboobobooobooboooobobooooboboooboobooooboboooona:

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.

ooo0oooooooo0%Yaw” OOOQOOODOOW OOOQOOOODOOOODOOOOOODOOOOOO
gooboobobooboboboboboboboobbooboobooboobooboboobobooboogon
oooogo:

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

print hello

gbooobooooooobooon:

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

ocooooooooogooog™ Ooo™ ODOOoOooooOoOooDbOOOOOoOOOobOOoOODODDO
oboboooobooboobOobooooooboooooobooooboobooooooboooon
ooooogo

10



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

obooooobooooobon:

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

gbobgoboooobooboboboboobobobobobobooobobobo:-00bobobo
gbobooooboobobobooooooooboboboooooobooboboboboooboonboo
gboboooOoboooboobooboooboooobobooooooboobooboooobobooooon
0000000000000 00000000D00o0oooooOooOOOODOOOO0OO0OODOUOO@EOUOO
Oprint 0000000000000 0OOOODOOOOOOODOODOOOOOO)

0000 +000000000@OO0O0O0O000OO0O0)00000O*0OD0O00000000000
goo

>>> word = 'Help’ + 'A’

>>> word

'HelpA’

>>> <’ + word*s + >’
'<HelpAHelpAHelpAHelpAHelpA>’

0000000000000 000000D00oO0OO0O0O0OO0O: 000000000000 ‘word =
'Help’ "'A’ '00oooO00o00ooo,oooooboo0ooooooobo0o0oooooobooooobooOoo
obooobOoboooobooboooooboooo

>>> 'str’ 'ing’ # <- oogd ok
'string’
>>> stri.strip() + 'ing’  #  <- ooog ok
'string’
>>> ’str’.strip() 'ing’ # <- ooogg

File "<stdin>", line 1, in ?
'str'.strip() 'ing’

N

SyntaxError: invalid syntax

00000000 (ooU0oooD)boo00o00ooooO;co00UDUDOoUDOoooDoOoOoUoooDOoO
(ooog)yooUUOoOoOUOODOUOUUOOODDOODOOOOO;OD0OO0ODOOO0OOOOD 10
OodddC0lconDO0O0O0OoOoooOoOOoO0OooooboOoDO:000oooooooOoocbooooooooo
gooooooboog

11



>>> word[4]
A

>>> word[0:2]
He'

>>> word[2:4]
1|p1

goooopooooUoopoooooUoooooodgOo,oooooog0oooDooogooonLOO
Oo000020000000000000DOOO000DOOOO0O0DODOOODOOOOODODODOOO

>>> word[:2] # ooooogd

He'

>>> word[2:] # oooocoooooooo
1|pA!

cooopoooooOoOPythonDOOOOOOOOOOOODODOOOOODODOODODOOOOOOOOO
obooobooooobobooooboooon:

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

oboobOobooooOoboooooboooobooboooooboooon:

>>> X'+ word[1:]
'xelpA’

>>> 'Splat’ + word[4]
‘SplatA’

oooOoOoOoOoOoOoOoOoOoOoOoOOOOOO:se + st Ustbgboboabooo

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

vbobobobooooobooboboboboboooooboobobobobo:-boboboba
0000000000000 000000000000000000(@O0000)000000000
goooooo@©@oooOoO0)ooOoOoOO0O0OODODODOOOOOOO

>>> word[1:100]
‘elpA’
>>> word[10:]

>>> word[2:1]

12



oboobOoo0ooboobooooobooooboboooooon:

>>> word[-1] # ooboo

A

>>> word[-2] # oooooooooog

v

>>> word[-2:] # oooooo

DA’

>>> word[:-2] # ooboooooboooooboo
Hel’

o0 oODOO0OOO0DOOOO0OO0ODOOOODOOOOODODOOOODODOOOOD!

>>> word[-0] # (-0 O 0o0ooono)
H

booooobobooooooboboooooobobooooooobobobooooobooboon
goooooOoOoO (oooooo)ooOoOoOOoOoOoOOODODDODODODODOO:

>>> word[-100:]

'HelpA’

>>> word[-10] # oo0o

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

IndexError: string index out of range

0000000000000000000000000000000000000 (betweenp OO0 00
oooooooooooobbObOOoODODOOOOO0OO00OODOOOOOOnODOODOODOOOOOOOD
obooobOoboooboonOOODOOO0O0OO:

U S M S NS
[Hlelllpl|A]
TS S S S—

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

oboooooboo

ocoooooooooooooooobooooooooooOoo oSO bbOOObL,OODbOOD
gooooOoQOQOOQO0O0O0O0O0O0OO00IOD0jOODOD0D0D0D0D0DOD0DOOO0g,jOODoboO0boboboooOo
gbooobooobooboobooobog

googooobooboobooboobooboobooboobooboobooboobon
oo00O0000ooooooooooooooO word[1:3] 0OO0OO0O0 2000000

00000 len) 0OOO0O0O0O0O0 (engthyDODOOOO

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

goog:

ooo
(..Nlib/typesseq.html )
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../lib/typesseq.html

O00OCOCO0O0O000000000 UnicodeDOOOOOO0 OooogooooOoOOQOOoODOoO
gooobooogobooboooboooo

ooooooo

(../lib/string-methods.html )
0000 UnicodeDODOOODOODODOOODOO0ODOODOOODOOODOOOOOOODOODO
ood

goooooooooo

(../lib/typesseq-strings.html )
0000 UnicodeDOOO %00000000000000000OO0OO0OOODOOOOOOOO
0oo0o0ooooooooooooood

3.1.3 UnicodeO OO

Python2.00 0 0000000000000 00000DOOOOODODODOOOOOOUnicodeD 000000
OO00000D0O0O000000UnicodeD000000OODODOOUnicoded OO (http://www.unicode.
org/ 0D0)ID0U00OOO0ODOOOOOOOOODOO UnicodeDOOOOOOOODOOOOOOOOO
gobooogooobboogooooooooboobooooooba

UnicodeOOOOOOOOOOOOODODOOOOOOOOO0O0O0O0O0O0OODODOODODODODODODOODODOO
gboogobobooboobooboobooboobooboboooobooboobooboobogon
OO0 2600000000000000000O0DO0O0O0DDO0OO0ODOOOODOOOOODOOOO0O
oooo0oooooooooooooooooooooD (0O fit8en’—fi’+1800 +'n'00)0O0
000000000000 0000UnicodeD 0000000000000 DODODOODODDODOODODODOO
gbobooboboooboobooooobooon

PythonD O OUnicodeD 00000000000 ODOO0OO0ODOOOOOOOOODODOOOOO:

>>> u'Hello World "
u’Hello World "

0000000000000 ‘v O0OUnicodeDOOOD0DO0000O0O0O0O0O00O0ODODOOO0OOODOOO
0000000000000 0O0PythonO Unicode-Escap@ 0000000 OO0OOOOOOOOOOOO
oooooooooono:

>>> y’'Hello\u0020World
u'Hello World "

O000000D0D0OO w0020 DOOOODO 0x00200 00 UnicodeD O (DO OOOO)OOOOOO
oboooooboooooo

OO00OOOOOOOOOOOOOOOOO UnicodeDOOOOODODODODOODOOOOOOOOODOOO
00000000 Latin-1000000000000000O0O00ODOOOUnicoded 00O 256000 Latin-1
0 25600000000000000000D00000ODO

0000000000000 00O000C000rawOOOOOOOOOODDOOOOODOOOOODOOO
00000000 'ur 00000Pythond Raw-Unicode-Escape 0 0 00000000 O00D0OOOOO
D00000000000000WXXXXOODOODOO0o0ooooo'w 0oooooooooooooo
O00ooOo0ooooooooo

14


../lib/string-methods.html
../lib/typesseq-strings.html
http://www.unicode.org/
http://www.unicode.org/

>>> ur'Hello\u0020World
u'Hello World "

>>> ur'Hello\u0020World ¥
u’Hello\\Wu0020World "

rawdOgdooooooabobooobooobboobogboooboooboooboobooboooond
gooobooobooog

00000000000000000000PythonD 00000000000 00OO0OO0OODO Unicode
obooobOobooooboooooobooo

00000 unicode() 0OO0OODOOOODOODOOO Unicode codecs (COdefl 00O OO O DECoder
O000)0D0000000000000O0codec] 00000000000 O0ODOOODOOOODOOOO
000000 Latin-1, ASCILUTF-80 00 UTF-160000000000000000D0O0DOO0OOOO
UnicodeO 00 100000000000000D00DOOOOOO0O0OOOOOODODOOOOOOOOO
Asci0000oO0oO0o0oO00O0AscniO0 000 1270000000000000000O00OOOOOO0O
O000000000OUnicode0 0000000000000 ODOOO0OOOOstr) OODOOOOODO
gooooooooboboooooobooooooooboo

>>> u"abc"
u'abc’
>>> y'ggo”
u'\x82\xa0\x82\xa2\x82\xa4'
>>> str(u" 000"
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)

O0COCO0O0O0000O0O0OOOg UnicodeODODO 800000000OCOCOOOOOOOUnicodedd
O000O0OOencode() D0OOODOOOOOO0OOOOOOODODOOOOOOOOOOODODOOOOOO
gboooboobbooobooboobobboboobooboobooobo

>>> y" 000 ".encode(utf-8’)
\xc2\x82\xc2\xa0\xc2\x82\xc2\xa2\xc2\x82\xc2\xa4’

000000000000 000000000D00000000 UnicodeDOOOOOOQOOODOODO
unicode() 00000 20000000000000000O0OO0O

unicode('\xc2\x82\xc2\xa0\xc2\x82\xc2\xa2\xc2\x82\xc2\xa4’, 'utf-8’)
u’'\x82\xa0\x82\xa2\x82\xa4’

314 000

PythonD OO OO OO (compoundp 0000000000000 0OOOODOOOOODOOOOOOOOO
gooOoOoOoOoOoOoOoOoOOo sty oo OoOoOoOLoLOooOOOOOOLo
obooooOobobooboobooooobooooboobooooooooon
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>>> g = ['spam’, 'eggs’, 100, 1234]
>>> a
['spam’, ’'eggs’, 100, 1234]

gooooooooooopooooooooUoUobD obOpoUUDbDOOOODUU0DOOoUOODOOOn

gooo:

>>> g[0]

'spam’

>>> g[3]

1234

>>> g[-2]

100

>>> g[1:-1]

[eggs’, 100]

>>> g[:2] + [bacon’, 2*2]
['spam’, 'eggs’, 'bacon’, 4]
>>> 3*a[:3] + ['Boe!]
[spam’, 'eggs’, 100, 'spam’, 'eggs’, 100, 'spam’, 'eggs’, 100, 'Boe!]

00000 (mmutable)D 0000000000 O0OOO0OOOOOOOOOOOOOOOOOO

>>> a

['spam’, 'eggs’, 100, 1234]
>>> g[2] = a[2] + 23
>>> a

['spam’, 'eggs’, 123, 1234]

oboooooooboboooooobobooooobooboboboooobobooboooooobooboon

gooo

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

>>> a

[1, 12, 123, 1234]

>>> # 000000000000:
.al0:2] =1

>>> a

[123, 1234]

>>> # J00000000000:
. a[l:1] = [bletch’, 'xyzzy’]

>>> a

[123, ’bletch’, 'xyzzy', 1234]

>>> a[0] = a # D000 (O0O0OO0) O0OOO0O0O0O0O
>>> a

[123, ’bletch’, 'xyzzy', 1234, 123, ’bletch’, 'xyzzy’, 1234]

O00OO0OOlen) 0OOOOOOOOOOODOO

>>> len(a)
8

0000000000 (UooOOo0ooOo0o0oOoOoo)ooOoOoOooooOoOOoOO
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>>> q = [2, 3]
>>>p = [1, q, 4]

>>> len(p)

3

>>> p[1]

(2, 3]

>>> p[1][0]

2

>>> p[l].append(’xtra’) # 5.1 oooo
>>> p

[1, [2, 3, 'xtra’], 4]

>>>

[2, 3, 'xtra]

0000000 p[l] ODgOOOO0OOO0O000O0O0OO0O00D0O0DOOODOOO0ODUOOODOODODIO0
O00000D0D0DDO (semanticsp 0000000000ODODDODODOOO

32 UJUO0ObObOOoOooboood

00000200 20000000000000 PythonDOOOOOOOOOOFRbonaccioOOOOOO
oboocooOobooooboooboocooooo:

>>> # Fibonacci oad:
L # goooooooooooooooo

.a, b=0 1
>>> while b < 10:
print b
a, b = b, atb

©UWN P P

ugboobugboooboobobobobbobodaa

- 0000000000000 (multipleassignmen) JO0O0000:00 a0 bOd0O00000OOOO
ocoooob0i10000o0oooOOoO0OooooooOooOo0ogooooooobobooooDoboboOoO
goooboobooboboooboboooboobooooobooooooD

«while D0ODO (DO0O0O0b < 10)00000000000000 (0O00)000Pythond OO
CO00DO0O0OO0OO0O000000000000000000000000N0N0ONONONONOONOnnonnn
0000000C0O00000000000000000000000000C00000000000
00000 COO0OO0OO0OO0O0D:00000<(00000)0>(00000)d0==(000)d<=(000
000000)I>=(000000000)0 000 !=(00000)0000

000000 (body)DOOO0O0O (indent,000)000000:000000 PythondOOOO0O
000000000000000O0Pythond (0000 00000000000000O000O0
0000000000000000000000(@000)000000000000000000
O000PythonD 0000000 000000C0OOO0O0O0000000O0OOOOOOO0O0000;0
000000000000000000000000000000000000000000000
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0oO@EO0o0o0oooOoO0o0o00ooOo0o0o0o0oUooooOOOoO0O)0DoboooooOoogo
gobogobooooobooooboobbooooobobooobooooooboooobooobooboboOooo
ooooboboooobooboo

eprint 00000 (10000000)00000000000print 0DO(@OO0O0O0OOOOO)

000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000
000

>>> | = 256*256
>>> print 'The value of i is’, i
The value of i is 65536

ooooboooobooboooooboooobooooon:

>>a, b=01

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

11235813 21 34 55 89 144 233 377 610 987

ooboobbooobooooboooboobbooboooobboooooooobooobooobooon
gooobooooboobooboooo
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HEN

Joooooobobood

00000000 while OOOO0OPythonDOOOODOODOOOODOOOOOODODOOOOOODOOO
obooobOoboooobobooooobooo

41 if O
00000000000000# 0000000000

>>> x = int(raw_input("Please enter an integer: "))
>>> if x < 0:

x =0
print 'Negative changed to zero’
. elf x == 0:
print 'Zero’
.elif x == 1:
print 'Single’
. else:

print 'More’

elif O0O0O0O0OOOOOOOOOOOOOCOelse 000000000 O0OOO0OOOOO ‘elif 'O
‘elseif 0O0O0D0O0ODODODODODODODODODOOOOOOOOOOOODODODOOOOO N ...elif ... elf
0000000000 switchOO casel DOO0OO0O0OOOO

42 for 0O

PythonO for OO0O0O0O0O COOO PascaDO0O0O0O0OCOOOOOOOOOO for DOOCDOODOO
O0O(PascaD 00 0)0000000000O0OO0OODOOOOOOO(COOOO)0DODDDODOODOODOO
0000000000000 000O00O0000O0D0OOPythonD for OOOOODOOOO (COODOO
gooo)boooOoOo0O0O0O000O0OO0O0000O0OOOOOOODOOOOOOOOO (forexampled OO
gooooooooo)ooo o

>>> # 00000000000000:
. a = ['cat’, 'window’, 'defenestrate’]
>>> for x in a:

print x, len(x)
cat 3
window 6
defenestrate 12
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0000000000000 000000000000000 (CooooooooooO (mutable)d
00000000)00oo000000D0ooooOoOOo0O00U000D0D0D0DDOOOOO0D0U00DODODDOOOO
00@OoO00oo0o00ooO0oO00)boo0U0LOOoOO0o0DOoOO0O0DOoOOO0OO0DOoDOOOODOoODOO
oboooooboooobon:

>>> for x in a[}]: # goooooooboobobooboon
if len(x) > 6: a.insert(0, X)

>>> g
[defenestrate’,

cat’, 'window’, 'defenestrate’]

4.3 range() OO

0000000000000 ooooooooooOO range() DOOOOOOOOOCOCOCDODODOO
goooooooooboooog

>>> range(10)
0, 1,2 3 4,5, 6,7, 8, 9

0000000000000 00oooO0O0o00O0OoOrange(10) O 100000CO0OOOODODOOO
0000000 100oo000ooo0oooodoooo00botdrangel000OOOoOoOoOOODO
0000 ((@OoO00O00o000;,000000'0000 (stepyD00000O0OO0OODO)00DOODOO
goooo:

>>> range(5, 10)

[5, 6, 7, 8, 9]

>>> range(0, 10, 3)

[0, 3, 6, 9]

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

00000000D00000000000000Orange() Olen() ODOODDODOOOOODOOOOO:

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

0 Mary
1 had

2 a

3 little

4 lamb

44 break OO continue 000000 else O

break OO0OCUOOODOOODODODODODODO for OO0 while OOOOOOOOOO
contnue 00000000 COODODOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

O000OO0else 00000000000 else OO0O((or 0)0OD0D0D0OO0O00O0OODODOODOOOO
goOoOOoOoOoOoOoOoOoOoODO (while 0)0OO0O0OO0O0O0O0O0O0O0O0O0OO0OO0OOOOODbreak 0DO0OO0O
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oboocooOobooboobooooboobooooboobooooboOoboooooboooooboon:

>>> for n in range(2, 10):
for x in range(2, n):
if n % x ==
print n, ’equals’, x, ¥, n/x
break
else:
# 000OOO0O0OOOOCOOODOO
print n, ’'is a prime number’

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

4.5 pass [

pass DO 0O0O0O0O0OO0Opass DOOODOOO0OOO0OOODOOOOO0DOODOOODOOODOOO0OO

gbooobooboooooboon

>>> while True:
pass # O000O0O0oggd (keyboard interrupt) O busy-wait 00O

46 OO0OODOOO
00000000 (Fibonacciseries) 0 0000000000 0000000000000:

>>> def fib(n): #n gooboboooboooooboo
""Print a Fibonacci series up to n."™
a b=01
while b < n:
print b,
a, b = b, atb
>>> # J00000000000000d:
... fib(2000)
11235813 21 34 55 89 144 233 377 610 987 1597

def 000000 (definition)D 000000000 0Odef O0OO0OODOOOOOO (formal parameter)
godooooogooooooooooooooobooooodoooooooooooooboooon
doodoodooooobooobobooboobooddoooooooo b oboobboooooooooo
0000000000000 00 000000 DO000OooDd (documentation string) O O O docstring

ooo

udgbooobobobbooooboobbobooobbooobobbooobobooobobbuoaaa
gboboobobobooobobobooboboboooo,bobooooboboboboobo
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obooobOoooobOoboooooobooobooboooobooooono

000 00 (executonD OOOOOOODOODODDOOOOOOOOOOOOOOOOOOOO (symbol
table) D00 0000000000000 00O0O0O000O00O0OO0O0O0O00O00O0O0O000OO0OoOOOO0
oboobooboobooooooos,bbooobooobooooooooboobooboobooDbon
oobooooboooobooboboooboobooboooobooobooobooooobobooobooooboboOooooo
000000000000000000000000000000O00000ODODOO00O0 (global O
O000o0o0o0oooOoo)oooooo

0000000000000 0O00 (CO0)OoO0o0oODODOoO0DO0DOoDOoDOoOoOoOoOooOoOoOOOoOOoOOO
O000000000000;00000000000 000 (callbyvalue)dOOODOOOOOOOOO
O0(@O00 0 (vaue)DOOOODOOOOOODOOO (reference 00000000000 OOOO0O
000000)0000000000000000000000000000000000000000
gboooboboobooboooo

booooobooboboooooboboooooobobobooooobooobooooooboOoboon
OO0OC0OCOOOOOOOO (userdefinedfunctiof) 00000000 OOOOOOCOOOOOOOOO
goooooboboooooobooboboooooooboooooobobooooboooobobooooon
goood

>>> fib

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

>>> f(100)
11235813 21 34 55 89

fib OODODODOOOOOO (procedurel 0000000000000 0OOPYythonDO COOOODODO

boboobooboobooboboooobobooooboobobooobooboooooobooooon
00000000000 00000O NoneOOOOOO (CODOOOOODOOOOO)NoneOOOOO
ubboobboboboboboobooboobooboboobboobbobobooboobooboaan
gooooooog:

>>> print fib(0)
None

ubodobouoobogobobbooboobooboobooboboobooboobooboob:

>>> def fib2(n): # n goobooooobooboooo
. Return a list containing the Fibonacci series up to n.
result = ]
a b=01
while b < n:
result.append(b) # ooogd
a, b = b, atb
return result

>>> f100 = fib2(100)  # 0oooooo
>>> 100 # 0000000
[1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

0000000000 PythonDOOOOOOOOOOOO:

looooDoDO0000000000 (call by objectreference ] 000D 0000000000000 O0DO0OO0OOOOO
oooooooo0oo0o0o0Oo0o0ooO0oo0oOO0ooOoU0Oo0O0Oo0oOO0ooOOoOo(@EoO0OOooOOooOOoDoooOooO)oooo
goboooooooooonooood
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ereturn O0O0OO0O000O0COOOOOOOCOreturn O0O0O0O0O0O0O0COOOO NoneODOOO
O00000000000000 NoneOOOOGOO

e O result.append(b) 000000oooOgoOdresult 00000 (methoddOOOOOO
00000000000000000'00000'0000000cbj ODOO0OOODOOO0OOO (O
O000oooooo)dmethodname 0000000000000 O0O0O0O0OO0O0OOOOOOOO
obj.methodname 000000000000 0O00OOOOOOOOCOOOOOOOOOOOOOO
oo000000000000OO00OO00000U0OUOUUOUUOOOODOOoOooooooooO@E@ooOd
goboooooooooooboobooboobooboobbobboooboobooooo
000 (class)J00000)000000000000 append() 00000 DDOOOOOOO0O
000000;00000000000000000000C000000O0O0OO0 append() O
‘result = result + [b] '00000ooogooooogo

47 O0000OOoOoooobDOO

oodoooooooOo0oooooooOooooOooooO0o 30popoooooooDoooooogooon
gooo

471 O0O0OODOOOOO

dooboooboooboooboobobooobooooobooooboooobooooooooobooooobooon
obooooOoboboooboobooooobooooboobooooooo:

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

000000 ask ok('Do you really want to quit?’) O0000D0O0Oask ok('OK to
overwrite the file?’, 2) 000000000000 00oDOooUo0Od in DODODOOODOO
in 0000000000000 000D0000000DOO00OOOo00

00000000000 000000000000 000000 000000 (scope)dJ0ODDOO
goo

i=5

def f(arg=i):
print arg

i =6
f0

Os50000000

oooo0o:goo0goo 10ooo0goooooooooooooooooocoooooooooo
ubboobobobbobbooboobuoooboobooobboobobobbooobooboobaan
gooobooooboooog:
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def f(a, L=[]):
L.append(a)
return L

print f(1)
print f(2)
print f(3)

ubooaognd

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

ooooogo

gboboobOoobooobooooboooooobooboooooboboooooobooboooooboboon
ooo:

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

472 OODOOOO

OO0 ‘keyword= valuée OO0 O000C0CCOO0O00000O0OO0OOOODOOOOOCOOOOUODODOOODODOO
goo:

def parrot(voltage, state='a stiff’, action="voom’, type='Norwegian Blue’):
print "-- This parrot wouldn’t", action,
print "if you put", voltage, "Volts through it."
print "-- Lovely plumage, the", type
print "-- It's", state, "I"

ubodaoudgoooogooaoooa:

parrot(1000)

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

gboobooboobobboobooboob:

parrot() # ooooooogo

parrot(voltage=5.0, 'dead’) # dd000ooooouoooooooooooo
parrot(110, voltage=220) # 00000000 D00000n
parrot(actor="John Cleese’) # oooooooooooooon

0000000000000 000 (positionalargumen) 000 0000000000000 OOOOO
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gbooooobooboobooboboooooboooooooboooooobooooooboooon
goboooobooooogoobooooooooooboooob0 —0oO0oobOoobOooboooDboOoDbo
ubobooboobooboobooboooboobooboooooboobobooooboobobooooobooooon
ooooboood

>>> 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’

ooooooOd*=*pamel 0000000 O0O0DOOOOODOOOODOOOODOOODOODOOOO
ooooooogoo*nnamed *namel D0 00000000000 0O0ODOOOOOOOODOOOOO
0000000 (CoOo0000oo0)00o0o000ooooOoo0OdMtnamed *named DO OO0OO
gooooO)§oooooooooooooo:

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

', keywords[kw]

gbooobooooboobooon:

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

goooboodgbooobooboboooboob:

-- 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

00000000 00oooOoOoD sort() OOOOCOOOOKkKeywords OOODOOOOOOCOOO
O0o0o0oooOO0O0ODOO0OO;sort() O0OO0DO0DODODODODOOODOODOOOOOOOOODODOOODODODDOOOOOOOO

473 0O0O0OOOOO

boboobOobooboobobooooboobooooobooboooobooboooooobooooon
gboboooooooooooooobooooobobobobooboooooooooooooooonoo
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oooooooo

def fprintf(file, format, *args):
file.write(format % args)

474 O00OO0OO0OODOODOO

ubobobobobobobooboboboooobooboboboboboboboboboboonn
0000000000000000000000000OD0O00000000 range() OO0 startd stop
ooooooobooobOoOooooobOoOooooooo0ooobOooobOoooooOoOooDoO*bOobo0oooDon
obooobOobooooobooooboooooogn:

>>> range(3, 6) # 000DO0OO0OODOOOOOOODOO

[3, 4, 5]

>>> args = [3, 6]

>>> range(*args) # 0000000000000 D0O0O0000nDO
[3, 4, 5]

475 00000

0000000000000 0O000000O0000 LispO0 000000000000 PythonDOOOO
000000000 lambda 0000000000000 0OO0OO0O0DOO0OOOOOOO ‘lambda a, b:
atb’ 0000000000000 0O00D0O0O0O00O (lambdaform 00000000 OO0OOOOO
goboooboooobooobbooooooboboooobooooooboooobooOoobooooobooobo
gbooboooooobooboboboooooooooboboboooooobooboboboooboonoo
oooobobooooboobooooooooooboobbooooboooobobooooDoboo

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

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

42

>>> f(1)

43

476 0OO0OODOODOOOOOOO

googoboooboobgooobooboboobooboobooboobobboboboobooa

gobooooooooboooooooobooobooobooooooooooooooboooboo
oo0o0o0oooooooOoOoOoOoooOoOoOoU0oOoOOOO00OooOOoDOoOoUOOCOO (boooooo
go0o00000o00o0oOo0ooooooOoOoOoOoO)§ooOoOOoDOOOoO0oOoOUODOOOooOoOoOOn
oooooobooog

oooooooooooboboooooobooooooobobobooooboboooobDoboo
bboooobobobooooobbooooboobooooooobooboobooooobobooooon
oboooooboooooon

PythonDODOOOOODOODOOO PythonDOOOODOODOOOOODOODOOOOODOODOODODOO
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oboboooobooobooboobooooboobooooooboboooooboboooooboooon
gooboooboobobooooboo oo oooooooboooboboooooooobooobboOoDbo
00000 (@ooOo0oo0oO00ooO000O0o0oOOo00OoO0OU0OO00OO0O0CO0DODOOOOOoOLOO
goooooooooOoOoO)oooooooo “OOO0’0D0000O0O0OO0O0ODOOOOOOOOOOo
gboooobobooooboobooboboooooobobooboobobobooboooobobooooon
000000000000000000000000000000ODO0000OO0OO0 (@O0 80000
O00000)0ooo0ooooooooo

uboooboboooboobooooboooobooobooon:

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

No, really, it doesn't do anything.

pass

>>> print my_function.__doc__
Do nothing, but document it.

No, really, it doesn’'t do anything.
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HEN

HRERERERE

obooboooooboooooobooooooobooooooboooooooobooobooboobooooon

51 DOOOOODOoOoOoOod

obooooooboboooooboobooboooobOooobooooboboooooobooboooon
oooooo:

append ( X)
000000000000 0000OOallen(@:] = [ X 00000on

extend (L)
00000000ooooooooDoo0o0o0o0000oooooooooooogallen(a):] =
LOOooooad

insert (i, X)
obooboobOoboooooooob 10000000000 boobOobOobOobOobDooDoooo
O00000DOo0o0O00oo0ogggda.insert(O, X)) 0000000 ooooooogooo
a.insert(len(a), X) 0 aappend(x) O0OO0O0ODOO

remove ( X)

0000000 Xx00000O000000000000000000000000000000
pop([i])
0000000C0O0000000000000000000C0000000C00000000000
00000C0OOCapop() O0O0O0O0OOOOOOCCOOOO0O0OOCOCOOOO0O0O00000O0(
000000 (signature)d i 00000000000000000000000000000000
0000000000000000000000000000O0O0 Python Library Reference 0 0 O
00000000000000)
index (X)
0000000 xOOODO0OO0OO0OOO0OO00000000000000000000000000000
ooo

count (x)
00000 xoooooooooono

sort ()
000000000000 00o0O (nplacad0000000O000ODOOOOODOOOO)OOO
goood

reverse ()
oo0obobob0o0oooooboboboooooooo

obooobooooboboooooboooooboon:
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>>> a = [66.6, 333, 333, 1, 1234.5]
>>> print a.count(333), a.count(66.6), a.count(’x’)
210

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

>>> a.append(333)

>>> a

[66.6, 333, -1, 333, 1, 1234.5, 333]
>>> a.index(333)

1

>>> a.remove(333)

>>> a

[66.6, -1, 333, 1, 1234.5, 333]

>>> a.reverse()

>>> a

[333, 12345, 1, 333, -1, 66.6]

>>> a.sort()

>>> a

[-1, 1, 66.6, 333, 333, 1234.5]

511 0000000000000

000000000000000000000000000000000000000000000000
00000000000000 (lastin, first-out) 000000000 0000000000 append()
0000000000000000000000000 pop() 00000000 00000O0O0O0OOO
oooooooooo:

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

[3, 4, 5, 6, 7]

>>> stack.pop()

7

>>> stack

[3, 4, 5, 6]

>>> stack.pop()

6

>>> stack.pop()

5

>>> stack

(3, 4]

512 OO0O0O0OO0OOOOOODO

0000000 (queue] 0000000000000 0000000O000000O0O0OOOOOOOO
000000 (first-in, first-out) ] 0000000000000 000 append) 0DO0O0O0O0O0O0OOO
0000000000000000000000000 pop() 0000000000 O0O0000O0OO
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>>> queue = ['Eric", "John", "Michael"]

>>> queue.append("Terry") # Terry ooo (arrive) oo
>>> queue.append("Graham") # Graham ooooo

>>> queue.pop(0)

'Eric’

>>> queue.pop(0)

John’

>>> queue

[Michael’', 'Terry’, 'Graham’]

513 000000000 0OO0OO0OO

00000C00000000000000000000000000: fiter() 0 map() O reduce()
ooo

“ilter( function sequence’ 0000 sequencél 000 itemO O O function(item) OO O0O0OO
O00000000 (00000 sequencel0000)000D0D0OO0O0ODOODOOODOOOOOOOOO
oooooooooooo:

>>> def f(x): return x % 2 1= 0 and x % 3 = 0
>>> filter(f, range(2, 25))

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

‘map(function sequencg’ 00O O 0O sequencé&l OO0 itemO O OO function(item) DO OO0OOOOO
oo00o0o00000000000000000000OO0OO0OOOOOOODODODODOOOOOOO0:

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

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

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

>>> map(add, seq, seq)
[0, 2, 4, 6, 8, 10, 12, 14]

‘reduce( func sequence 00 OJOO0OD0O0OO0OOOOOO 2000000000 funcO OO sequence
Jooooobobobbboooooooobooboboodooooooobobbbooooboooooao
do0o00oooooo0ooo0oo0 100 100000000 obodooooooooooooog:

>>> def add(x,y): return x+y
>>> reduce(add, range(1, 11))

55

gboooboobooboobooobobbobooboobo,obobbobbobooboobn

3jgopoooooooooooooo0o0ooooopooooooooooogooooooDooo
boboooboboooboobobobooooobobooooooboboooooobobooooon
obbooobOobooobooboooobOobooooobooboobOoooooboobooooOooboon:

31



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

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

>>> sum([])

0

(230000)000000000000suM() DOOOO0OO0OOOO0O0:000000000000
O000000000000000000 sum(sequence00000CO0OOOOODOODOOOOOOOO
OO0 2300000000000

514 0O0O0OOOOOO

Oooogooo (listcomprehension) O OOO0O0O0OO map() O filter() O lambda OOOOOO
Jooooobobobbb0ooooooobobooobobobObo00oooooooDbobbboooooo
0d000d0o00o00oo0o00ooooU0oDo00oO0U0ooOODOoOUODoOoUODoOOD for DODO
00000000000 0oOoDOooo for DOOO W DOODODODOOOOODOOOODOOOOOOO
gooooboboboooooooboo

>>> freshfruit = [ banana’, * loganberry ’, 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
[banana’, 'loganberry’, 'passion fruit]
>>> vec = [2, 4, 6]
>>> [3*x for x in vec]
[6, 12, 18]
>>> [3*x for x in vec if x > 3]
[12, 18]
>>> [3*x for x in vec if x < 2]
I
>>> [[x,x**2] for x in vec]
[[2, 41, [4, 16], [6, 36]]
>>> [x, x**2 for x in vec] # 000 - oooooooooooo
File "<stdin>", line 1, in ?
[X, x*2 for x in vec]
N

SyntaxError: invalid syntax
>>> [(x, x**2) for x in vec]
(2, 4), (4, 16), (6, 36)]
>>> vecl = [2, 4, 6]
>>> vec2 = [4, 3, -9]
>>> [x*y for x in vecl for y in vec2]
[8, 6, -18, 16, 12, -36, 24, 18, -54]
>>> [x+y for x in vecl for y in vec2]
[6, 5, -7, 8, 7, -5, 10, 9, -3]
>>> [vecl[i]*vec2[i] for i in range(len(vecl))]
[8, 12, -54]

000000000 mao() OOODOOOOOOOCOOOOOOOOODOOODOOOOOOOODOOCO
oooooooooo:

>>> [str(round(355/113.0, i)) for i in range(1, 6)]
[3.1, '3.14’, '3.142’, '3.1416’, '3.141597]
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5.2 del O

0000000000000 000000O0O000000000000D0D0DoDOoOoDoODODO: 000 del
00000o00oo00oo0o00o0o0o0o0oOOo0oOo0oO00 (Oo0DoOoUoOo0oOoOoooooO
gooooooO)yooooooooooog:

>>> a
[-1, 1, 66.6, 333, 333, 1234.5]
>>> del a[0]

>>> a

[1, 66.6, 333, 333, 1234.5]
>>> del a[2:4]

>>> a

[1, 66.6, 1234.5]

del DO0OOOOOOODOOOOO:

>>> del a

00000000 a000000O0@COOO0a000O0OO0O0)000000O0COOdel OOOOOO
obooobooooobooooog

5.3 UOOOOO

gooooooboooboooboobooboooobooooooboobooooboooooobooboooo
000000000000 (sequencel D00 ODODOOOOOOPythonDOOOOOOODOOOOOOO
o000 Q0O0O00O000000U0UUUU000000D0DOD0DU0DO0D0DO0OOO: 00O (tuple)d
ooo

gbooobooboobobooboobooboobobooboobobobobog:

>>> t = 12345, 54321, ’hello?

>>> {[0]

12345

>>> t

(12345, 54321, 'hello’)

>>> # 0000000000000
.u=1t (1, 2 3 4,5

>>> u

((12345, 54321, 'hello?), (1, 2, 3, 4, 5))

gbooooooboobobooooobobobooobooobooooooboboooooobooobooboon
gooooOoOoOoOoOO,000Q0O0OOOOOOO0DOODOOO0O0O0O0O0O0D(@EOOODOoOOOOOOn
oooo0oD)obooooODODODDOOOO

00000000000000000000KX,yY)0000000000000000ODO0O0000000
bobobooooboboboooobobooboo:-obooooboobOobooooobOobOobooboon
(DOOoO0ooOoO0O0U0ooOOOoU0UO0OOoOOOO0OUOoOLD)YDOo0oOOooOOoOODOoOObOobDOoOo
gbooooboobooobooboboboooooo

goooo0OoUObOil1000bOboO0o0DOoUO0DOOOO0DO:OO0O0bOOO0ODOOOO0bOOOoODbOOOn
uobooboooobooooooooooooooooooo,booboobooboobboobn
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goooOoOooO(@OOO0OO0O0O000O000O000O0O0OO0OO0)00000oOOOLOOoOoOoOOOoOoOoo
oboooboobooooboobooooboog:

>>> empty = ()

>>> singleton = ’hello’, # <-- oooooooono
>>> |en(empty)

0

>>> |en(singleton)

1

>>> singleton

('hello’,)
Ot = 12345, 54321, ’hello” 00000000 (tuplepackingd 0O 0O: 0 12345 054321
0000 'hello! gogodobobbobdooooobouooooboboboog:

>>> X, Y, z =t

O00000000000O00 (sequenceunpacking 00000000000 OOOOOOOOOO
bobooooboboooooobobooooooboooooooboobooboooOobobooooon
obooobOobooooobobooboobooboooooboboooobooboooooboooooaon

vboboboooooobdobobob:-obooboobooooobobobobobobooooa
googboooboooboooon

54 OO

0000000000 PythonDOOOODOOOOOOOODODOO (dictionary)DOODOO0OODOOOOO
“0000 (associated memory)yl “0 000 (associativearray] 0 000000000000 OOQOOO
0000000000000 0Dooo0oooo00 oD (key)OOOOOOUOUODOOODODOOOO
gbooobooobooboboobo,oobooboboobooboobuobobobboobOoob,;oon
oooooooboooboooboobo0obo0ob0o0ob0o0ob0o0ob0o0ob0oobDoobDoobooo
D0000D0000000D000000000000000 append() O extend) 00000000
gooooooooboboboooogob bbb bbbooooobbbboooog

00000000000000 00 (key):O (value)J 0000000000 (00O00D0)00000
00000000000D000000000000 (brace)d00:{} OO00DO0DO0OOOO0O0O000OO0OOO
00000 key: valueDOOOOO0O00CO0O0000C0O00000000000 key: vaueD DOO0O0O
0;00000000000000000000000000000

goooooooooboobooboooooobobooooooboboooooboboooobDoboo
0000 del O key:vaueDOOOOOOODOOOODOOOOOOOOOOOOOOOOOOOOOOO
obooooobobooboooooboboobooooboboooooooobooooooobooooon
oboooboboooboboooogooo

000000000 keys() OOOOOOODOOOOOOOOOOOOODOOOOOOOOOOOO
0000000 (@o0O00Oo000OoO0o0oOOo0oooOoUOOsort() ODOOOOOOO)YOOOO
OooO0oOO0O0O0O0ODODODODODODOOOO0000 has_key() OOODOOOOOOO

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

>>> tel

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

4098

>>> del tel['sape’]

>>> tel['irv] = 4127

>>> tel

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

['guido’, 'irv’, 'jack’]

>>> tel.has_key('guido’)

1

dict) 000000000 O0OOOOO0OO0O0OO00O0O0O0O0O0000000000000000000
obooooboobooboooboobOobooooooboboooooboobooooooobooboooon
goooboooobobooog

>>> dict([('sape’, 4139), ('guido’, 4127), (jack’, 4098)])

{'sape’. 4139, ’jack’: 4098, ’'guido’: 4127}

>>> dict([(x, x**2) for x in vec]) # oo0poooooooo
{2: 4, 4: 16, 6: 36}

55 OOOOOODOOO

00000000000 O0O000000d iteritems() oboooooboooboobooooobooobooon
ooooooooo

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

gallahad the pure

robin the brave

Oo0O0OO00OO0O0O0OOOOOOenumerate() OOOOOOOOOOOOOOOOOOOOOOOO0O
ooooooooon

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

0 tic

1 tac

2 toe

00000000000 O0oO00oO0O0oOOo0oOO0bOOoOO0zip) ODODOODOOOOOODOOOOO
goooboood

35



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

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

5.6 DDOOOOOOOOO

OO0 while Oif 0000000 (condictionDOO0D0D0D0D0D0DO0O0O000OO0OO0OOOOOOOOO
gooo

Ooo0000OiIn OOOnnot in OOOOOOOOOQCOCOCOOOOO((MCOOOOOOOO)OOOOO
0000000 is OOOis not OOOOOOOOOOOOOQOOOOOOODOOODOOOOOODO
gooo,0ooooooobooooooooboooooooboboobboobboboboobooboooboobooobo
gbobooboboobooboboobobooooboboooboobooooboon

00000 (chanDDODDOD0ODODOODODODODOOOOOOa<b=c0O0a0db0O00O0O0O0OOODbOC
obooobOoboooooboooooo

gooO0o0o0O0O0OO0OO0O0and 0 or JOO0O0OOO0OOQOOOOOOOODO (oooODODDDODDOD)
O000not OO0 (negatel 00 000000000000 OOOODODODOOOOOOOOOOOOO
OO00000oobDooooobooOodnet OO00ODOOOODOOOoOr DOODODOODOODOOOOODOA

and not B or C O (A and (not B)) or C doo0oooooooooooooooooooon
ooooooooDoOoO0OO00

O00000and O or JOOOOOOO (short-circuit)y0 000 0:000000000O0OO0OO0O
0000000000000 000000000ODODO0O000000ADO COODD BOOODODDODOA and
Band COO COOOOUOOOOOOOOOOOOOOOOOODOOOOOOODODOOOOOODOO
obooobOobooooobooboooboobooooon

obooooOobooobooboooobooboooooboobooooboon

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

>>> non_null

"Trondheim’

PythonDOOCOOOOOOOOOOOOOOO0OODDODOODOOOOOOODODOCOOOOOoOoOoo
gcoooooOooooo0oOoooooOoooOo0 codopooUoUooooOoUooooOO0 ==0000oo
=00boooobooooboboobooboooonbon

5./ UDODOOOODDODOOO

000000000 0000O00O00000oooooooooooooo0 ogOdg (lexicographical)
gobooooogoob:oboooooboooobooooboooooooooooooooooDooDboboooo
booooboobobooobooooboobobooooooboboboooooooboboboobooooon
obooooobobobooooobobooboooobooooooboobobooooooOoboooon
gboooooobobobooooboobobooooooboobooooobobobooboooobobooooon
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gooo0O0OO0O0OO0O00000000000O0OO0(@EUOO)U00o0ooOoOoOoLOOoOoUoOoOoOOoOoOoo
oboooooooboboooboonD ascngogoobooooobobooboooobobooooo
oboboobooboobooboo:

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

[1, 2, 3] < [1, 2, 4
'ABC’ < 'C’ < 'Pascal’ < 'Python’

@, 2, 3, 4 <1 2 4

1, 2) < (1 2 -1

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

1, 2, (aa, 'ab?)) < (1, 2, (abc, 'a), 4)

gbooooOobooooboobooooooboboooooboboooooobooboooooboooboon
0000000000000 000000000000O0000U0oooooOUoOooOoOOOg (istyd
000000 (sting) 000000000 C0CO0O0000000 (uple)DODODODODOOOOODDODODODOO
goooooooooooooOoOOO0OCOOO0OOOOOoOoogooooooo oo oo bboOO
oooooooot

1000000000000 0000000000000000000000000000;Pythond000000000000
oo0oo0oooooooogod
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HEN

HRERERERE

PythonDOOOOOOOOOOOOOOOOOOOUOOOODOOOODOOODO (OoooOo)yoooooo
gboooboboooboobooboboooooobooboooooooboooooobobooooon
gbooboooobooobooooboooboooobooobooboooboooooboooOobooOo bo
000 (scrip) 000 00000;000000000000000000000000000O0O0O0O0O
bobooboobooboobobooooboobooooooboooobooboooooboobooooon
oobooobOoobOooobooboobbooboboobooooboobooboooooobooobooOoon

0000000000000 0oOOddpPythonDOOCOOOOOOODODOOOOOOOOOOOOOO
00000000000000000000000000000O0000 00000 (moduleOOOO;
0000000000000 000D0000 mainD 0000 (DOODO0D0O0OO0O0oOOoO0Ooooooooo
oooooooooOoOoOoOoOO)O mport(COO0D0)0D0DODOOOOOOO

OO0Q0O0Q0QO PythonDOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOO py 0O
goooO0oO0OO0OO0OOO0O0OO0O0OOCOOOOOO@EUOO)0D00OOOOOOOODOOO _name__ OO0
gbobgooobooboobooboobboobboooobbooobobboooboobooboon
O fibopy OOODODDOOOODO:

# 00000O0O0OOOOODOOO

def fib(n): #n gobooooooooooooooon

a, b=0,1
while < n:
print b,
a, b = b, atb

def fib2(n): # n go0b0Ooooooooooooooono
result = ]
a b=01
while b < n:
result.append(b)
a, b = b, atb
return result

OO0 PythonDOOOOOOOOOOOOOOOOOOOODODODO mport00O00O0O0O

>>> jmport fibo

O00O0o0o0OOdfibo DOODO0DO0D0D0D0DODODOOOOOOOOOOOOO0ODODODODOODDODOODOOO
00;,00000000fbo OODOOOOOO0OOOODOOOOOOOOOOOOOOOOOOOOOOO
gooo:

39



>>> fibo.fib(1000)

112358 13 21 34 55 89 144 233 377 610 987
>>> fibo.fib2(100)

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

>>> fibo.__name__

fibo’

gbooobooboobobobooboobooboon:

>>> fib = fibo.fib
>>> fib(500)
1123581321 34 5589 144 233 377

6.1 J00ODOOOOobOoOooood

0000000000000 000000000000000000o0000o0Uo0o0ooUoog
000000000000000000000000000000000 import00000000O00OO
ooo!?

uboaboobooaboobooboabooboaoboaoboaobooboaoboabaoaonoad
gboobooooboobooboobooboobooboboobooboooboobooboobogon
gboboobooboobooboobooobooboobooooooboboooOoobOobooooobOoboooon
gbooooooobboooobooboboooobooboboooooooboboooobobooooon
0000000000 modname.dtemname 0000000000000 0000O0O0O0OOOOOOO

0000000000000 0import000000OOOOOImMport OOOODODDDODODOOODO (O
00000000000 0)000000000OO0O0OO0O00C0OoUOOOOOimport00O0OOOO
o000 import0 0000000000000 OOOOOOOOOOOOOOOO0O0O0O

import 0000000000 DODOOOOCOimport0 0000000000000 O0O00O00O0OOO0O
gbogboooooobobbooboobaonob:

>>> from fibo import fib, fib2
>>> fib(500)
11235813 21 34 55 89 144 233 377

O0O0O0O0O0mportD 0000000000000 OOOO0ODOOOODOOOOODOOOOODOOO
o000 (Coooooooofibo DOOOOOOO)O

goo0oOoOOOoOOOOOOOOOO mport00O0O0O0OOOOOOO:

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

0000000000000 ()0000000000000000 importD 00O

lDJoo0o00000O0'00’000'0'00;000000000000000000000000000000000000
oooooooo
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6.1.1 000000000

spam 000000000000 import0 00000000000 ‘spampy’ OO0OO0OOOOOOOOO
000000000 0D0O0ODO0OD00O0 PYTHONPATHO OO OOODOODOODODODOODOODO
OODOOPYTHONPATHOOODOOO PATHOOODOODOODOOOOODOODOOOODOD
PYTHONPATHO OO OO0OOO0O0O00OODOOOCODOOOOODODOOODOOOOOOOOOOOODOO
O0000o0ooO0o0ooooobooooooboboOooobO;uNnxOO0ODODDoOOO0ODD ‘./ust/locallllib/python’
ooo

O000O0DO0O00doOOodsys.path 000000000000 OO0O00OO00OO0OOOOOsys.path
0000000000000 000000000 (000000 00)OPYTHONPATHOODODOODOO
0000000000000 0O000O0O00OoO0OO0oO0OOPythonD0O0OO0OOODOOOOOOOOODOO
obooboooooooooooooboboobooooooooooooboooboobbooboooboon
gboooooboboooboobobooobooboooooobobooooobobooooobobooon
0000000000000000000000000000000PythonDOOOOOOOO importd
0000000000 000000O00 import000000O0OOOO0OOOOODOOOOOOODOO
oooooo0o0ooobOooO0oooooO0oo0oooD e200*0000O0OO0YODOOOODOOO

6.1.2 ‘00000000 PythonOODOO

00000000 Oooo0oooooDOoooo0oooDoooooooDoooooooooooooo
‘spampy OO0 0000000000 ‘spampyc 00000000000 0ODODOOODOOOOODOOOO
000000 spamO “O00000000COO"00000000ODOOOCOOOO 'spampyc OJOOODO
000000000000 'spampy 0O00OO0O00D0O0OOO 'spampyc 00000000 OO0DOOCOOO
00000 ‘'spampyc 0O0O0O0O0OOOOOOO

O0O‘spampyc 000000000000 O0000000000000CO spampy 00000000
000000000000000000000 ‘spampyc 0000000000000000000000
0000000000;00000000000000000000000000000000 ‘smap.pyc’
00000000000000000000000 'spampyc 0000000000000000000
OD0000O0PYythonD 0000000000000 COO0O0DOOO0D0OOO0O0O0OOO00O0OO0O000OO0
0Dooo

oooooobooo:

e PythonOOOOOOD -O000000000DODOODOOO (optimze)DOODOODODOODOOO
‘pyo DOOOOO0OO0ODOOOO0OO0DOOOO0ODOOOO0ODODOOOOOO0DOODOOOOD,;,0D000D
assert OO SET_LINENOOOODOOOOOOOOOOO-O0O0O0DOOOOOODOOOODOO
oooooob;.pyc OOOO0OODOO0OO0OO0OO.py DOOO0OOOOO0OOOODOOOOODOODOOO
oooooon

«J00-0000 (-O0)d PythonD OO OOOOOOOOOOOOOOOOOOOOOOOOOO
0000000000000 0000000000o0oooOoOooOoOOOUOOOOoOOO _doc_
oob0oob0ooooobooboooooobogD fpy’ DOODODOODOODODOODO
oobooboooobooboobboooooobooobooobooooooboooboooboooon
ooooboboooboobooooobooooboooboog

«fpyc OODODO ‘ppyo’ DODOOODOODOOOOODOOODOOOOODOOOODOOOODOOO
OooooooO‘pyce 00000 'y DOOODOOOOOODOOOOODOOOODODODOOO
gooo
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- 00000000000 COOOODODOOOOODOOO0OODbOODODOOODDOOOOOOOOO *“.pyc
O‘ppo 000000000 DOOODOODDOOOOOOOODOOODOOODOOODOOODOOOO
00000000000 mportD00000OOOOO0OOOOOOODOOOOODOOOOOOD
OO000D0O0O0O0000O0000D0O0'pye ODDO fpyo OOOODOOOOODOOOOODODODOOO
ooooboooogoo

- 000000000000 0O0000 ‘spam.py’ OO0 ‘spam.pyc’ (-OOO0O0O0OOO ‘spam.pyo’) O
O0000ouooooooOooDOooooPythonDODODODODOODODOODOOOOOOOOOOO
0dodD0oo0oooooooooooooo

» compileall OO'pyc 0000 (OO0 -O000OC0O0OO ‘pyo’ OO0OO0)00D0OOOOOODOO
ooooboooobooboooooboooooon

6.2 0J0O0OO0O0OO

PythonDODOOODOOODOODOOODOODODDO0ODOOOO0OODO0O0OO0ODOO0OO0DOO0O0O0O0O0OO0OO0O Pythond
0000000000 (Python Library Referenc] 0 “0 0000000000 0000000000
gboooobooooooboooboobobobobooboobooooo;0cooboboboboOoboooboon
gbobobobodoboboboooooboobobobobobobbobobooooboboboban
gboboboobobooooooboboboboboboboboooooobobobobooon
0000000000000 000000000O00000000O0O00000O0O0O0D0OoOamoeba
0000000 AmeoebaD 000 O0O0O00OOOOOOOOOOOCOOODOOOOOODOOOODOOOOOO
0000000000000 0OOODODOOODOOO:sys OO0 PythonDOOOOOOOOOOOOOO
OO000O0 syspsl O sysps2 OO0OOOOO0ODOOOODOOOOOOODOOODOOOOOOOO
gooooooo:

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

>>> sys.ps2

)

>>> gys.psl = 'C> "’
C> print "Yuck!
Yuck!

C>

ugboobugboobogboboobooboobooboboboobobboboaa

OO0 syspath 00000000000 DOOOOOOOOOOOOOOOOOOOOODOOOOOOO
OO00Osys.path O0OO0O0O PYTHONPATHOOOOOOOOOOOOOPYTHONPATHOOOOOOO
gbboobOobooobooboooobooboooboboooooboooobobooooooboon:

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

6.3 dir) OO

O00O00Odir) 000000000 00D0DODOOCOO0OO0O0000OoOooooOOoOoooOoOoodi()
gooobooobooobgoobooobon:
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>>> jmport fibo, sys

>>> dir(fibo)

[__name__’, 'fib’, 'fib2’]

>>> dir(sys)

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

ooooo0o0O0Odin) ODOoOoooooooooooooogo

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

>>> import fibo, sys

>>> fib = fibo.fib

>>> dir()

[__name__’, ’&, 'fib’, "fibo’, 'sys’]

bboobooooboboooobooooboboooooboooobobooooboOobooon

di) JO0O0COOO0OO0O0OOOO0OOO0OOOO0COO0OCOO0O0ODOO0OOOOOOOOODOOn
OoOoOoOoOo_ builtin__ oooooooog:

>>> import __ builtin__

>>> dir(__builtin__)

['ArithmeticError’, 'AssertionError’, ’AttributeError’,
'‘DeprecationWarning’, 'EOFError’, 'Ellipsis’, 'EnvironmentError’,
'Exception’, 'False’, 'FloatingPointError’, 'lIOError’, 'ImportError’,
‘IndentationError’, 'IndexError’, 'KeyError’, 'Keyboardinterrupt’,
"LookupError’, 'MemoryError’, 'NameError’, 'None’, 'Notimplemented’,
'NotimplementedError’, 'OSError’, 'OverflowError’, 'OverflowWarning’,
'PendingDeprecationWarning’, 'ReferenceError’,

'RuntimeError’, 'RuntimeWarning’, 'StandardError’, 'Stoplteration’,
'SyntaxError’, 'SyntaxWarning’, 'SystemError’, 'SystemExit’, 'TabError’,
'"True’, 'TypeError’, 'UnboundLocalError’, 'UnicodeError’, 'UserWarning’,
"ValueError', 'Warning’, 'ZeroDivisionError’, *__debug_’, ' _doc__’,
"_import__', '__name__', 'abs’, 'apply’, 'bool’, 'buffer’,

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

‘enumerate’, 'eval’, 'execfile’, 'exit’, ‘file’, 'filter’, 'float’,

‘getattr’, ’'globals’, ’'hasattr’, 'hash’, ’help’, ’hex’, ’id’,

‘input’, ’int’, intern’, ’isinstance’, 'issubclass’, 'iter’,

‘len’, ’license’, 'list’, ’locals’, ’long’, 'map’, 'max’, 'min’,

‘object’, ’oct’, 'open’, ’ord’, 'pow’, 'property’, 'quit’,

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

'setattr’, 'slice’, 'staticmethod’, 'str’, ’'string’, 'sum’, 'super’,

‘tuple’, ’type’, 'unichr’, 'unicode’, 'vars’, 'xrange’, ’zip’]
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64 00O0OO0O

00000 (package)d OPythond 0000000000 “00000000000 (dotted module names)”
0000000000 00000000000000ABOO‘AOONONOOOOOOOOOOOOO ‘B
00000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000NumPyC
Python Imaging Librand 0 0000000000000 0000000000000000000000
000000000000000000

goooOoOoOoOoOOOOO0OO0OO0OO0OO0O0OO00O0O0OO0OOOoOoO0OoOoOoOooo f*coooonoooooo
o0o0000ooU0oOo0o00ooOoOo00o0UoooooUoUoOo(@oooooOoooO “way, ' aiff, fad
000000000)00000000000o0oo0o00000D0oooo0O0O0O00UoDooooDOoOOO
oboobooooooooobobooboboobobooboooooooooooooooooooooooaon
ooo0oOoOoOoOoOooooooOoOoO0o0ooOOoo @ooooUooOoOoDOoOoOoOOOoOODODOOOn
o000000ooooO0OoO0)0o0ooooOoOoOoUoOooOoOoUOoODOOoOoUUOOOOODOOOn
00000000000 00000000O00 (OO0O0O0O000000000000)00000000
googooo:

Sound/ ggooooooobod

__init__.py 0o000000Do00ooonog

Formats/ goboooooooooobobobooboo
__init__.py
wavread.py
wavwrite.py
aiffread.py
aiffwrite.py
auread.py
auwrite.py

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

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

000000 import00 00O PythonO sys.path 0000000000000 O0O0O0OO0OOOOO
gbobooboboooboobooooobooon

0000000000000000000000000000 PythondOOOOOOO0O0O ‘. init__.py’
00000:0000000000000000000O'sing '00000000000000000
00000000000000000000000000000000000000000000000
000000000000000_nit_.py 000000000O0000000O0 init_.py 0000
00000000000000000000000 _al__ 000000000000000

oooOo0o0O0O0OD0ODOOODODOOOO0O000000000 mpertd0O0O0OOOOOODODOO:

import Sound.Effects.echo
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000000000000 Sound.Effects.echo ooboooooboooooobooooooooon
goooooooooboobooooooo:

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

00000000 importODOO0OODODODOOOOOOO:

from Sound.Effects import echo

0000000000 echo DOOOOOecho DO0O0OOO0OOOOOOOOOOOOOOODOOO
oboooOobooooobobooboobooboooogon:

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

go0o0O0O0O0O0O0O0O0ODODOOOOO0OO0000000000O0O0 mport000000O0OOO:

from Sound.Effects.echo import echofilter

00000000000 0000 echo O000O00OQOOOO echofilter ggboboooboogoan
goo

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

from packageimport itemOOOOOOitemOO0O000 packagel D00 O0O00O (DOOOOOO

000)00D0O000000000000D00O0O0000D0O0package 0000000 ODOOOOOOO
00000000000 00D0O0import OO0O0O0temODOOO0O00ODOOO0ODOOOOODOOOOO
00;0000000000D0itemO0000000000O0O00DOOO0O0DOOODOOODOOODOOODOO
000000000000 000000d ImportError gooooood

O000import item.subitem.subsubitemO OO OO0 O0OOO0O0O0O0O0O0OO subsubitem OOCOOOO
0000000000000 0000; 0000000000000 oo000o0oooooooooogn
gooooooooboboooooobuoooooon

641 0000O0OO0O *0O importd 0O

OO0O0Ooooodd from Sound.Effects import * o0ooooooooooooooooooo
Jgoo0oboobboobooboooboobbo0o0ooDooboobobooboobooboobooa
OO00000 import0 0000000000000 O0ODO0OODOOOOOOOO0OO MacO WindowsO
oo oo bbb oo b uooooobo
gogooobobboboooooooobobbobodooobobbobbbooooobDbbboooogo
00000000 ‘eCHO.PY DOOOODO echo OO0 importO0OOO0OOEchoOOODOOODOOODOO
O0000oooo0O0@oOO0 Windows95O0 OO0 OO0 00000 O0ODOOOOO0OODOODOOOOOO
O000000000ooOo)DooobosSh 83000000000 oooooooooooooon
gooobobbooooobobooogn

000000000000 0000000000000000O00000O00OO0O0OO00OUOOOgimport
00000000000:000000 ‘_init_.py 0000 _all_ O0O0O0OO0OOO0OOOOOOOO
O0O00Ofrom packageimport * O0O0O0O0O0O import0 0000000000 O0ODDOOOODOO
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boooooboobooboooooboobooooooboboooboobooboobooooooboobooon
00000000 *0import000000000000000000DOOOOOOOOO ‘_init__.py' O
0000000000 000000O0000O0O0000000 Sounds/Effects/__init__.py oo
gbooobOoooobooboooooboooon:

__all__ = ["echo", "surround", "reverse"]
0000000 from Sound.Effects import * O00000OSound 000000000000 30
OO00000000mport0 0000000000 0ODOOOOOOOOOOOO
000 &l 0000000000ODODOOO from Sound.Effects import * oooooo

O Sound.Effects 00000o0000ooo0uoooouoood importCd000; 000000 (O
000000000000 ‘_init__.py J00OO00)00000O Sound.Effects O import0D0O 0000
0000000000000 0O0OD000000000000 import0000000IMmport0000OODOODO
‘init_py 000000 0OD0 (DDOO0O0O00ODOODOOODOOCOOOO0)00O0O0O0O0OOOO0ODOOO
OU000ooooddo0importd0000C0000D0O0CO0O00OO0ODOOOOOOOOOOOOOOOOO
ggd:

import Sound.Effects.echo
import Sound.Effects.surround
from Sound.Effects import *

O000O00echoO surroundD 0000000000000 import00000000O00ODODOOO
O from...import 000000000 Sound.Effects Ooo00oooooooooD (oooo
_al_ 0o00o0o0oooOooooooooo)o

00000o00ooOooo0oo0oooo*dimportC0000O0OO0OO00OO0OOCOCOOOODOOOO
gooooooboobobooooobobooooooobooboboboooboboobooboobooooo
bobooboobobobooooobobooooooboobooooboboooooboobobooooon
0000000000 (export)yUOOOOOOOOOOOOO

from package import specific_submodule ooooooooooooooooooooog
OO0000000000mport0 0000000000000 DOO00ODOO0ODOOOOODOOO0O0
gooobbbboooobobbbooooooobobon

642 0O0O0O0O0OO0OOO

0000000000000 000000000O0O0OOoOoOO0OOOCOOOOOsurround OOOOOO
echo 0000000000000 UOOOOOOUOOOOOOOUDODOOOOOOOOOOIiImport O
O00000oo00000import0 0000000000000 O0DODODOOOO0OODODOOOOO
0000000000000 000O0surround 0000000 import echo O from echo import
echofilter 00000000 0O0Oimport0 00000000000 OO0OOO (COOUOODOOOO
00000000000000000)000000000000Oimport OOO0OOOOOOOOOO
gooobbobbooooboobo

000000 (00000 sound D0O0OOO0O0O0O0O0)0D0D0DODODODODODODOODODOOOOODODODOO
ooobodobooooboooboooobooobooooboooboou -booooboOooobo

0000000000000 00000000oO0g sound.Filters.vocoder 0 Sound.Effects
000000 echo 00000000000 OOOOfrom Sound.Effects import echo oooo
agoooooo
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643 O0000O0OOO0OODOODOOO

000000000000 00O00OOo0000O0D _path, OOOOOOOOOOOOOOOODOO
‘_init_py O0OOCOOOOOOOOOOOOOO' _int_py OOOOOODOODOODODODDDDOOO
ubgboobobobooooboooboboboobobobo,booboboboboboban
gbooobooboobgooboooboboobooboooboo

bobooboobooooooboboooboobobooobooobooboooooboobooooobooboon
obooobOoboooooboon
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HEN

HRERERERE

uoboobooboboooooobooobooboo,oboobbooboboooobo0oobooboooDbo
gboooooboboobooobooboboooboobooooooboboooooobobooooon
ooo

71 O0OOO0OO0O0oooood

0000000000000 0000000:000000 (expression statemerif) print 0OO0O0OO0O0O
OOo@oooooooooooonO write) O000000;000000000000d sys.stdout
00000000000 00oo000ooo0ooooooooooon)

uboaboooboooboobooboaoboobooboaoboaoboobooaoboabooaonoad
gobboobobooobobobobooobbooobbooobbooobb,0obboobboOoon
boboboboobooooooooo,coobobobOoboboobobOobOoboboOobooboon
0000000000000 0OoOoOoOo0oO0O0O0Osring OOOODOOOOOOOOOOOOOOO
ugobbooobbooobbooobboo,bogbbuooobboobboobboooobooann
0% 000000000000000000 (leftargument) 000000000%000000000
sprintf() gbooooboooboobobooooboooobooooobooboboooboOoooo

00000000000000000000000000000000000000000000000
PythonDOOOOOOOOOODODOO0O0O0O000:00repr() Ost) O0O0O0O0O0OO0OOOOOOOO
000 *)DOrepr() 0D0D0D0D0D00000000000000OO

st) 0O0O00O00O0000000000000000000000000000000000 Orepr()
00oo0000oooooOooo0U0U000 (COooooOoOoOoOoOoOOUUOODODDODOOOOOOOOO
SyntaxError O00O0O00O0)000COO0OO0O0OOOOOCOOOOO0OOOOOOOOOOOOOOOO
OoO0O0Ostr) Orepr() 0OOQOOOOOOOOOOOCOOOOOOOOODOOOOOODOOOOOOO
gbobobooboboboobobooboobobobooboboboboobooboooooDbo

oooobooooboon:
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>>> s = 'Hello, world.’
>>> str(s)

'Hello, world.’

>>> repr(s)

"Hello, world.™

>>> str(0.1)

0.1’

>>> repr(0.1)
’0.10000000000000001"

>>> x = 10 * 3.25

>>>y = 200 * 200

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

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

>>> # 00000 repr() gbobooooooooooooooooon:

. hello = ’hello, world\n’

>>> hellos = repr(hello)

>>> print hellos

‘hello, world\n’

>>> # repr() o000 Python ODOOOOOOOOOOO:
- repr((x, y, ('spam’, 'eggs’))

"(32.5, 40000, ('spam’, ’eggs’)"

>>> # 0000000000000 DOO0000O:

.. %, Yy, ('spam’, ’eggs’)’

"(32.5, 40000, ('spam’, ’eggs’)"

000200 3000DOO0O0OooOoOoOooooooooDoo:

>>> for x in range(l, 11):
print repr(x).rjust(2), repr(x*x).rjust(3),
# (0000O0ODOOOOOOOO
print repr(x*x*x).rjust(4)

1 1

4 8

9 27

16 64

25 125

36 216

49 343

64 512

81 729

10 100 1000

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

©CO~NOUTAWNERE*

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
0

10 100 1000

)

(COOOOODOODOOODOOOprint OO0OOO0OOO0OO0OOOOOOOOOOOOOOO: print

ooooooooDoOooOon)
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0000000000 just) OOO0OOO0DOO0O0OOOrnhust) O00O0O00000000000
00000000000000000000000000000000000Oljust) O center()
00000000000000000000000000000000000000000000000
000000000000000000000000000000000000;00000000000
0000000000000000000000000000000000000000000000(0
0000000000000000000000 ‘liust(x, n)[0:n] YOOOOOOODOOOOOOO
ooooooon)

Oo0O0Ooooooo il gbobooobooooboobooooobobooobooobooonon
oooooooo:

>>> 12" Zfill(5)

‘00012’

>>> '-3.14" Zfill(7)

-003.14’

>>> '3.14159265359".Zfill(5)
'3.14159265359’

%OoOOooooooooooooooooO:

>>> jmport math
>>> print 'The value of Pl is approximately %5.3f.” % math.pi
The value of PI is approximately 3.142.

oboooooboooooobobooooobobooooooboobooooooboobooooobooboon
goo:

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

Jack => 4098

Dcab ==> 7678
Sjoerd ==> 4127

go0opoodooo cogoooUoooUoooooUooboooooOooooOoO0,oopoooDooOooo
O0o0ooooDoO0o0oO0oooDoo000ooDoOo00oooDoOb00nD %sO000ooooD:ooooon
0000000doo0o0o0o0ooooooOooOdst) ODOOOOODOOOOOOCOCOOOOODODOOCO
000000000000 (oo)Doo0oUoooooOoOO0*00000D000O0OODO0OCO00On %n
O%p0d00ooooooooon

boooooooboboboooooboboboooooooboboboooboooooboooboon
Oo0o0O0O0O0O0O0O0O0OD0OODODOOO00000 %Mmame)format 0O0O0O0O0O0O0O0O00O:

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

00000000000000000000000000000000Ovars() 0DODODOOOOOO
googoo
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7.2 0J0O0ODOOO0OODOOO

open() J0000DO0D0OOODODODOOOOOD open() OO‘open(flename modg’ OO O ODOOOO
O00000o00ooOo0oooooooooon

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

ubboobobobobobobooboobuooaboobooobboobboobuoboobooobaaonad
00000000000000000O0modeD000000O0ODOOODODOOOY 0ODOOODOOO (@O
0000o0oo0oO0o0oooooO0o0)bo0'w 0DO0O0O0O0'a OOOOO0OOO0OOOOCOOO;000
ooooooooooooooooobobooooogoooooboo+ bODOooboooOoooooooboo
O0OOmodel 000O0O0O0O0OO;000000000 OOODODODODDODO

WindowsO MacintoshO O Omode 'b’ 0000000000 0OOOOO0OOCOODOOOOODOOO
Ooo0'rb’ ,’'wb’ ,’r+b’ 0000000000 OCOCOWINdowsOOOOODOODODDODODODOODODODOODODO
oboobooo;oo0oooooboobboobooboobboobooboobooobooooooon
OO0O00oDoOOoOo00oDoOb0ascn00oOCOO0O00OODOOOOO0ODODOOOOODOOJPEGD
‘EXE'00000ooooboooooboooooobobooooobobooobobobooooboo
0000000000000 0000O0000000000000 (MacintoshD OOOOOOOOOOO
gooooOoOoOoOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOn)

721 OO00O00O0OOOODODOOO

gooOoOo0O0O0O0OO0Of 0000000000000 00000D0D0DO0O0OOOOoOoOoOogoo

O00C0O0O0O0OUUoOoOooooOfread( sizg 000000000 OO0O0OOOOOODOOCOOO
0000000000000 000size0 00000000000 OO0OsSize00000000O0ODOOOO0O
obooooooooboooooooooobooos,bboobbooboooboobooboobooboonbn
00000000000 0000O0O0size0000000O0O0OODOOO sizeDOOOQOOOODOOOOOOO
O00O0O0O0O0OOOOODOOOOOOOOfread() oooooo (™m)oooooo

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

f.readline() gooo0oO00 10000000000, 0000 Wn)DDODDODODOUODODODOOOO
obodoobooobooooooobobobooobooobbobooobooboooboooooooobooon
00000000000 0O0Ooooooo;freadline() gboobooboooooobooooooon
o0o00000000oo0oooO0o0o0 W 0oOooO0O001000000000C0oooOoOooooo

>>> f.readline()

'This is the first line of the file\n’
>>> freadline()

'Second line of the file\n’

>>> freadline()

”

f.readlines() obooboobobooboooooboobooboooobooboobooooboao
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00000 sizehinODOOOOOOOOQOOOOOOOOOOQOOOOOOOOOODOOCOODOOOOO
gooooooboobobooooooboboobooooboboooooooboboboobDobooooo
boboobobooboobooooboboooobooboooobobooobobooooboboooon

>>> freadlines()
[This is the first line of the file.\n’, 'Second line of the file\n’]

fwrite(  string) 00 string0 000000000000 ONone00O0O0O0O

>>> fwrite('This is a test\n’)

f.tell() 0o0oo0o0oOoOoooOo0ooOo0oOoOo0LOoOOo0DoODOoODODOOOOOOoOoOOO
0000000000000000D0O00000000000000000000UOO fseek( offset
from_wha)’ 000000000000000O0 (referencepointpt 000000 offsetC 0000000
O0;0000 from whatD OO OOOOOfrom whatD OO 0000000000 O0OO0OOCOO0OO1000
000000000000 02000000000000000000000O0from_whatd OOOO00OO
000000000000 o0UO0O0O0U000O0O0OUOOOUoDOOOoUOOoOo

>>> f=open('/tmp/workfile’, 'r+")

>>> f.write('0123456789abcdef’)

>>> f.seek(5) # goooooenooooOg
>>> fread(1)

5

>>> f.seek(-3, 2) # goooooo30ooooo
>>> fread(1)

1dl

OOo0OC0OO0OO0OO0oOoOoOoggdf.close() ubooooooboboboooooboobobobaoon
O00O0000ooooooooodf.close() obooooooooooobobobooooooon
ooooooboooooboon

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

O000000000000000 isatty() O truncate() oobooobooooooooboogoon
gobog;bobboooboobboobboooboboobboobboobboobbooon
goo

7.22 pickle 0OO0O0OO

booooboboboooooboobooboboboooobobobooooooboOobobooon
O000O0Oread() UOCOOOOOOOO0OO0OO0'1I23 OO0O0OOOOOCOODOOOOOOOD 123000
in) 0000000000000 0O0O0O0OOOODOOOOOOOOOO0OO0OODODOODOOODOOODOODO
obooboooboooboooobooobooooboooooboooobooobooobooooboooboooooon

0000000000000 000000000000C0O000O0O0O000OO0O0OOnoOPython
OO0 pickle O0O0O0OO0OO0OOQCOOOOOOOOOOPpickle COOOOOOODOOOOOOOOOO
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O PythonDOOOOOO (OOOOO PythonDOODODODOOHYODOODODODOOOOOODDOOODOOOO
0O0D0DO00 picking(DOOO (0DO0)0D000 pickleD)0000000000000D0D0DO0O0O00O0
OO0O000000 unpickling(O pickle0) 0000 O0OpickleO OO unpickleO O OOO0OO0OO0OOOOO
Jooooooboboooooooooboboboobbobbo00oooooooobobobobooooogo
agood

000000 x0O0O0O0O0O0000000D0000C0C0OOODOOOfOOOODOODOOOOOOO0
OO0 pickeDODDOD0OOO0O0O0OO0OO0OOOOOOOOOODOOOODOOOOOO:

pickle.dump(x, f)

O picke00O0OO0O0OO0OO0OOOO0OOOOOf O0OOOO0OOOOOOOOOOOOOOOODOOO
oooo:

x = pickle.load(f)

ooood

(0 pickle0 0 0000000000000 0000D000000 pickeOODOD pickleD 00000
00000000000000000000000000000000000000000000000
0O picke 0O00D0OO0O0OO)

picke OOPython00DOO0OODO000DOO0OO0DO000O0OO0DO0O0DOO0OO0O0O0O0O0D000D0
000000000D00000000000000000;0000000000 persiste{000)00
0000O0OOpicke DOO0DO0O0O0OO0O0O0O00O0OO0Pythond 0000000000 D000000
000000000000000 pickleD/unpickeD 00 000000000000
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HEN

HRERERERNRN

00000000o0o0o0o0oo0oO0oo0OoO0o0oOO0oO0o0UOoUOoU0oOoODDOoLOOoUoOOoooOO
0000000000oO00000o00U00oO0000Oo0O0U000O0O0O0O0UOD (OoUoo)ooooo
OO00O00O0OD0OD0ODO0ODOD:000 00000 (syntaxerror)d OO (exceptiond OO

81 UODODOO

0000000000000 (parsingerrord 000000000000 PythonDOOOOOODOOOO
gboooboobooobooboooood:

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

SyntaxError: invalid syntax

oooooooooooooooooooooo ‘oco’rooboooooooboOoooooooooon
oo00OooooOoOoo0oooOo0OoooooooOo0oooooooooOoodoooOoDOo(@EobooOoO
0000000000000 0)Y 00000000000 dgprint OO0O0O0O0OOO0OO0O00O00O (:)
gbooooooooooobooboboobooooobooooooooboboboboobooooobooboo
gboooboooobooood

82 OO

obooooOoboooobooboooobooboooooobobooooobobooooobOoobooon
0000000000 OO0 (exceptiond 0000000000 OODOOOO:PythonDOOOOOOOO
ubboooooobobooooooooboboboooboobobooboooboooobOoboboooon
obooobOoobooooboooon:

55



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

000000000000 oooooo0oooooooonoooooooonon (type)DOOOOODO
000000000000 0000o0o0oU0Oo: 0000000 ZeroDivisionError , NameError ,
TypeError 0000000000000 O0OOOOCOOOOO00O0OOOOOOOOOOOOOOO
000000oooooDoooo000oooo0ooooooooO (0ooooooooooooooooon
0)0000o00000o0O00oo0o00o0oo0o00ooo0oooo (Dooooooooo)o

oboobooboobooooboooboobooboboooo,ocobbooboo0ooobooooboooboon
googooo

0000000000000 0000CoOoOo0O0O00DoOOOoOOO (contex)DOOOOOOOOOO
000 (stackbacktracd) 0000000000 OOO0O0OOOOOOOOOOOOOOODODOOOOO
goooboobooobo,boobooboobobobobooboobooboobon

PythonDOOOOOOOOOOOOOODOOOOODOOOOOOOOODOOOOOOO

83 UUUOoond

ooboobOoooOoobOoobOoobOoooOoooooooooooooboooooobooooooon
00000000000 00000000000O0O0O0D00OCOOOODOOOOgd (Control-Cc OOOO
0000000000000000000000000O0O00000O0)0DD0D0000000ODO0O0O000
0000000000000 00000,;,00000000000000Keyboardinterrupt goog
oboooOobooooboboooboobooooobooon

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

try DOgooOobooooooon

e D00 tryd (tryclause)J OO OO try Oexcept DODOODOO)ODODOOODOOO
s JUOUU0O0O0ODDODOOOOexecept DUOOUOOOD try DOUOOOOODLDDOO

ctryD00OD0OO0OO0OOODOO0O0COODOODOOOOODOODOOOOO000O00000 except OO
ooo0obooobOoboooboooOoboobOob0Ouw 000000000000 excepti OO0
ooo0O0wy ODOOO0OODOOOODOOOOO
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D00 exceptl OO OOOOODOOOOODOOODOOOOODOOODOOOOOwy DOOOODO
00000000000000 (handled000)000000000O0O0O0O0OOOOO (unhandled
exceptonJ 00000000000 OOO0OODOOOOOOOOOOOOOO

0D wy OD0O0000OexceptUODDOODODOO0ODOOOO0DOOOO0ODOOO0ODOOOODOODODOOO
gbobooooboooboobooooooboooboooooooobooboobooO0owOOoOOOODO
U0b000bo0oo0wOOooOOOO0OOO0O00OO00000000000000Oexcept000ooonOn
gboobuogbooobobbooboaobaoobuooobooboobobobd:

. except (RuntimeError, TypeError, NameError):
pass

O00 exceptU U0 O0O0O00000000O0O0O0O0OO (widcarsDhOOOO)ODODODODODODODODODOOO
Ub000b000excepd DOODOOOOODOOODOODOODOODOODOOODOODODOOODOOO
booboobOoboobooboobooboobouodb exceptOO0OOOO0OOOOOODOO
gooooO0OoOOO0oO0@UOOoOoOoOooOooooooOoOoOoOOOODOOOOOOOoOoOoOoOO)yooOod
oooo:

import sys

try:

f = open('myfile.txt’)

s = f.readline()

i = int(s.strip())
except IOError, (errno, strerror):

print "l/O error(%s): %s" % (errno, strerror)
except ValueError:

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

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

raise

try ...except DOOO0OOODOOO elsed (elseclausel 000000000 OOelse 0O0OO0O
JdbO0dO0Dexcept DOOODOOODOOODDUOODexcept DOUOryDDOOODDOODODOOO
0000000000000 OoOo00oo0o0OooOoC0oOoOoUoOoDOoOoDoooOoO:

for arg in sys.argv[l:]:

try:
f = open(arg, 1)

except IOError:
print ‘cannot open’, arg

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

0000000000000ty O000O0OOOelse 000000000ODOO0OODODOOOOOO0O
OOty ...except DOOOOOOOODOOOOOOOOODOODOOOOOOOOODOODOOOOOO
obooooOoboooooboon

gooo0o0o0oUoUoooooooooooooooooOoC0COoOoODOODOoOooDDDODOOOOOg (ar-
gument OO0 0O0O0O0OOOOOOO0O0O0O0O0O0O0O0O0O0DOODOODOODOOOOOODODODODDODDODO

exceptD OOODODODOO(OODOOODOOOO)00D0OO0D0D0DO0DO0DO0D0DO0DO0DO0DO0O0O0O000000O00O0OO
00000000000 000D0Oinstance.args booooooooooooboobooooooog
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0000000000 _getitem_ OO0 _str  0OO0O0O0OO0OOOO.args OOOOOCOOOOO
gboooboobooboobobobobbooboobooboobon

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

print type(inst) # oooooood

print inst.args # .args oopoooooooo

print inst # _ str__ goooooooooo

X, y = inst # _ getitem__ 0o0oooooooooooo
print 'x =, X

print 'y =,y

<type ’instance’>
('spam’, 'eggs’)
('spam’, 'eggs’)
X = spam

y = €eggs

gooooOo0oOoOoOoOoOooooooooooooooooooooooo0 (ooooo)yooooo
ooood

uboabuodbwybobbooboobooboobuooboobouodgb woobgoobaoood
O0o00o0oo0O0O0OD0OD0O0O0O000O0O0 (OODODOOOOOOOOO)OOOO0O:

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

>>> try:
this_fails()
. except ZeroDivisionError, detail:
print 'Handling run-time error:’, detail

Handling run-time error: integer division or modulo

84 DOOODOO
raise 0000000O0O0OOOOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOO:

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

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

raise 0000000000 OOOO0OOOOOOOOOOOOODOOOOOOOOOOODOOOOO
goood

000000000000 0O000oO000O000OO00oOUooOOooOoOoOooOOoOoOoOd raise
obooobobooooobobooobooon:
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>>> ry:
raise NameError, 'HiThere’

. except NamekError:
print 'An exception flew byl
raise

An exception flew by!

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

NameError: HiThere

85 UUOODOOOOO

gbobooooboboooooobobooboooobooooboooobobooooobooooon
OO0 Excepton OOO0OO0OO0OOOCOCOOOCOOOOOOOOODOOOOOOO:

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

>>> fry:
raise MyError(2*2)
. except MyError, e:
print "My exception occurred, value:’, e.value

My exception occurred, value: 4
>>> raise MyError, 'oops!
Traceback (most recent call last):
File "<stdin>", line 1, in ?
__main__.MyError: ’'oops!

oboooooobooooobooboooooobooboooooobooboooooobooboboooobooboon
goooooobooobooobooboboooooooboooooobooboooboooDobobooooo
boboooboobobobooooobobooooobooooooobooboboooOobOobooooon
obooboooooobooobooooooobooooooobooobooboooboooboooOooDn:
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class Error(Exception):
""Base class for exceptions in this module.""
pass

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

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

def __init__ (self, expression, message):
self.expression = expression
self. message = message

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

Attributes:
previous -- state at beginning of transition
next -- attempted new state
message -- explanation of why the specific transition is not allowed

def __init__(self, previous, next, message):
self.previous = previous
self.next = next
self. message = message

oooooboo0ooooboooooooooooDoon “eror,J00D0OO0OOODODOOODOO

goooooooooboooboobooooobooboooooobobobooooboboooooboboo
ooooooooobooooooooooOooobOOoboOoooooobooOooo Yoo “obooD”ooooD
goood

8.6 JUUDOOOODDOO

ty do0o0o00o0obobooobooobogobobooboboooboobbooobobooobooon
gbobooboboobooboooogoobo:

>>> ry:

. raise Keyboardinterrupt

... finally:
print 'Goodbye, world!

Goodbye, world!

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

KeyboardInterrupt

finally O (finallyclause)D Otry OO0 OO0 000000000000 OOOOOOOOOOOOOOOO
O0finally 000 0000000000000 0O0OOfinalyDOOOOtry 00O break OO return
000ooo0o0ooOo“00ooOoO0"0oooOooo

finalyOOOOOOO (COoOOOOOOOOOOOOOOO)0DO0O0O0O0O0O0O0O00O0O0O0O00000
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obooooOoboOoobooboobooobooboooon

try O000000O0O0 excepD OOOOOOODO finalyOOOOOODOOOOOOODOOOOOOO
gooood
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HEN

HRERE

PythonD OODOOOOOOOOOOOOOODOODOO (class)I 0000000000 O0OOOOOOPYthon
O0000OcC+0O Modula-30 0000000000 OOOOOOOOOOOODOOCOOODOOOOO
OO0O0O0OPythonDOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOUOOODOODOO
goooD “0Oboboooooo"oobooboboobboobooooboobboooooboboobooDobo
000000000000 00000O00:000000 (nhertanced 00000000 O0O0OOODOO
0000000000000 000000D0D0D000oooooooOoooooOoOD (override,0ODO)
gbbogoboobobbooboobboobbuooboaoboaboobbooboobobooboboaan
gboooboobooboooboooboboboobooboobooo

cC++000000000000000 (000000 0O0O0)0 public(OOOOOOO)OOOOO
000000 000OoOod((irva)DO0O0O0O0O0O000000O00 (constructod DO0OO)O0C0CCOOO0O
(destructod DO 0OD0O)0000OOOModule-30 000000000000 DOO0O0OOOOOODOOOO
goboobbooboooooooobooboobo:opboooobo0ooobobDooooDooDbOoOoDbo
0000000000000 0O000000000000000000O000O00000O00oDOsSmalltalk
O000000o00oooo0o00ooooUo0oooOoooooooogoO:PythonDO0OOOOO
0000000000000 0000C0import0 0000000000000 OOO0OOOODOOOOOO
O00C++0O Modula-:30 00 0000000000000 00O0O0O0O00O0O0O00OO0O00OOO0O0DOOOO
C++00000OModula-30 0000000000000 00O000O0000O0OO0 (DOOOO (arithmetic
operatorJ 00 0O0)000Q0O0OCOOOOOOOOOOOODOOODODODODDDO

91 OUOODDOOODO

0000000000000 0000000000000000Smalltakd C+0000000000
000000000000 (00000000000000000000 C++000 Modula-30000
Python0 0000 Modula-30 000 000000000000000000000000000000
ooooo)

gbobodboboobobooboboobobooboboboobobooboboobobod:
PythonD O D“0O0000O0"000000000000000O00O0O0O0O0OO0OO0OO0OOCH+O Modula-3
00000000 smalltalkO O OOOPythonODOOOOOOOOOOOOOOOOOOQOOOOOOOO
obooooobooboboooooboboooooobOooboooboobooooooobooboooon
000000000000 O0PythonD 00 0000000000000 O0OO0OO0OOOOOOODOOOOO
gboboooobooboobooooboooon

000000000000 0O0O0O00O00O0O00O0O0O0 (Coo0DUoOoO)0oooOoUoOoOoUboOoOo
0000000000000 0O0O00000 (@lies)bo00000O0O0O0COOPythonDODOOOOO
oo0o00O000O0000000000000000000000(@COO00000OO0g)00oooo
goooooobooobooooboobooboobooooooboobooooboobooooboboooo
0000 (@oO0o0000O00o00U00)00000bO000O00Do0o0ooO0O PythonDOOOOOOO
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gooooO (@oOooOoL)0D0oOoOoOoOoUoOoOOOO0OO0OOOOO0O0O0O0OO0O0O00OOODOOoOOOOooo
gooooooboboboooooboboooooobobooooooboboooboooobobooooo
bobooboobooobooboooobooo,0boooobo0obooooboboboobOoboobOoboOoon
oo000000000ooooOo00000oooooO0O0o00000 —0OD0O0O000PascaD0 0 OO0
obooobooo0ooboboooooboooooDboon

9.2 PythonOODODOODOODOO

0000000000 0OPythonDOOOOOOOOODOOOODOOOOODOOODOOOOOOOOOOO
goboooobooooboboboooobooobooooooooooobooobooooboboOoonboobo
booooobooboboooooboboobooooboboobooooboboooooboobobooon
00 PythonDOODOOOODOOODOOOO

gboooboooboooooo

0000 (namespace)l OO0 0000000000 OOOOO (mappingQ 000000000 OO
Oo0ooog pythonDOOOOOOODODOODOOOODOOOODOOOODO (DODOOODOOOOO)OO
000000000000 0DoO000oo00o0oOo00oooooo0Doooooog (abs() OODO
O00000o0Oo)yYooooooooooooooooD;00000o0ooooooo0o0o0o0oOoOoooon
bbb obbboodooobbbbb0dddU00UuUuogo
JooooobobooobbooboobbooobooooboooouboooobObooooDobooo;™
0000000000000 000ooOn "maximize’ 0000000000 DOODOOODOOODO
goooooooooib0 —o0bbooooooooooobo b oo b oooooooboog

00d00000000b00b00b0000000000b00bO00000000 —O00OO0 zreal OO
real 000000 zOOODOODOOOUOODOOOOOODOOOODOO0OOOOODODOODOOOOOO:
O modname.funcname OO 0Omodnamed 000000000000 OOOfuncname ODOOODOOCOO
gdoboooodoboooouobobooooboodouoboboooUobDOobOooUuooba
O000000000oo000oooo0oooooooo0oooo0oooooooooooooooon
0:000000000000000000O00O00O0O0Ot!

gooooooooOoOoooooooooooooooooooooooooooooooooooo
O0000000O0000O00: ‘modname.the_answer = 42 000000000000 OOCO0O0O
0000del 0000000000000 OOOOO del modname.the_answer ' 00O modnamed O
O0000000000000 the_answer OOOOOOO

oo000o0000ooooOoOoO0OOoOO00OoOoooOoOOoOOOOoOOoOoOoOoOoOooooOooOOO Pythond
gboooooboobooboobobooooobooooooboboooooboboooooboooon
gobooooobooooogoooboboobobooboooooooo,oobboobboobbooboboooDbo
bobooboobobobooooboobooooogobooooooboobobooooboboOooooon
oo0o000O0O0000O0OoOoOoooooooOoOoOO0D_main__ OOOOODODOOOOOOOOOO
go0o0oO0O0O0000o0o0o0ooQoOoOOOO0OOO0O0O00UOO@OoOOOOOODDOOOOOOOOn
000000;00000000 __ builtin__ oooooooog)

oooooooooooooobooooooobOobooobooooboooboooDoboobooooDboo
0000000000 000000o0O00ooO000O00O0O00O0@EoOoOoooDooOOoUooUOoOO
oo0o0o000o0opoooOooOoOooOogo)0ooooo0oo0ooooooOoUoooOoDOoOoOoOOo
gboooobooooobobooog

0000 (scope)l 0 00DOOODOOODODOODOODODOO (directly accessiblell O O O PythonO O O

lDoooD0DO00000000000000000000000000000 _dict . 00000000000000000
000o0o0o0oooooooo0oooo;_dict . 00000000000 OOO0OO0OO0OOO0OOO0OOOO0OOO0OO0OOO0OO00O0
gob00oo0oo0Oo0o0o0o0oooooooobo0o0oooooooooboo00oooooooo0o0oo0oooooobo0o0oOooon
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gooOoOoOoOoOOOOOOU0*OCO0O0O0O0O0O"UOUOOO0Od (unqualifiedd000O0O0OooooQ
goboobobooooboobooooobooooboboobooboooo

gooooooobobooooooboboooooooobooboooboboooooDoboboo
bobooobooboobobooboboboooboobobob:-obobOOobOobOOooOooboOobooon
ooboooobooooboooooobo;boooboooboooboooboooboobboobooOobooOooon
oobooooboooboboooooooo,obbooboooobooooooobbooboboobboobooboOoooDo
000o0o0ooO0o0ooO0ooO00;(Oo0oo0oD)0000o0DooDOoUooUoooooDOoOoo
gooooooo

gboboooOobooooooboboooooboboooooboobooboobooboooooooboon
ubboobboobobbooboobuooboaboabooobbobooboobooboooboaann
gbooobooboobooboobobboboo

000000000000 (@O0000000000)0000000000000O0OODOODODOO0O0
oboobobooobooboooobooobooboooboooooboo:-0cooboboooo0ooboOooDo
obooooboboooboboboobooboooooboooobobooooOobono

obobooboboobobobooboobooooooooooooo:-b0obooboooobooboobon
goboooooboobooboobooooobooboobooogboobooooboboooooboboobooo
gobooobobooboboobooooooooooboooooooooobooobooboobbo —0O00oboo
ocooooo“ooocoo0’oooooobooooooboooooooooooobooooobogoo
00000 (boooOOoOODODODODODOOOOOOOOOOOOoOn)

PythonDOOOODOOOOOOOODODOOOOOOOOOOOOODODODODOOODOOOOOUOOOO
0000000000000000 —00000000000000000 (bind)DOODODDOOO
O000000Oooo0:'del x ' 00OxO0OO0O0O0OOOOOOCOOOOOODOOOOOOOOOOOOO
0000000000000 000oO0O00UooOOoOoUUCoO:CcOoDO0ImportD0OO0OOOOO
00000000000000000000000000O(@lobal DOOOOOOOOOOOOOOO
O00ooo0ooooooooon)

93 U0ODOOO

obobooooboobooooboooooobooooOoobooooboobooooooboooon
ooooogo

931 0O0OO0O0O0DOO0OO
0000000000000000000000000:

class ClassName:
<0d-1>

<O -N>

0000 (def 0)0O0O0OO0O0OOOCOOOO0OOOQOOOOOOOOOOOOOOOOO(M@EDOOOO
if 0000000000000 Q0QOoooooooooooooO)

ubbooboooboooboaoboobooboobooboaobooobooboobooboaonood
goboooobooboobobd0 —0bobooboboboooboboboobobooobDbon
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oboooobooboooobooboboobooboobooooobobooobO0 —0obOoboooobooooo

ubogbooobobouobobooboobooboobobooobooboboubo —000o0oa
gboogobobooboobooboobooboobooboboobobooboobooboobogon
gboooboooobooboooobooon

O000000oooO(@oOoOoooooooO0)0oo0O0oooOoOoOoon (classobjecyo 0000
0000000000oO00oooo0Uo0O0UoDO0U0oO0oUoODO0oUDooOOoOooooOon (wrapper)
00;000000000000000000DODODOOOOOO0000D@EUODODODODODDODODODODOO
0)0oO0oO000O00O00O0O000O0O000O00O0C00O0O00OO0O0DOOoUOOoOoOOoOoOooOoOOoOO
OoOoOO0OO0O0OO0OO0OO0OO(@OODOO ClassName)DOO0O0OoOooogoo

932 O0OO0OODOODOO

oboocobOoboooboobobooooOo:obooobo0oboooooboboooboOoboooogon

0000 (attribute referencel] OPythonO OO OD 0000000 DOO0DOODOOOODOOOOOOO
objname 0000000 OOOODOOOOOOOODOOOOOODOOOOOOODOOOOOOO
0000000000ooO0oOoooooUooooOoO:

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

OOOMyClass.i 0O MyClass.f O00000O0OO000OO0ODOOCOO0OOOOOODOOOOOOOCOOO
0000000 00oo0ooo0oDooooooooooodMyClass.i OOOO0ODODOOOOOOO
O0_doc_ O0OODOODOODOODOOODOODOOODN docstringd DO OO0 "A simple example
class" 000000

0000 00000000 (nstantiation)D 0000000000000 OOOOODOOOOOOOO
O0oo00o0o0oo0oo0ooOoU0OoOo0oOo0oOOo0oOOoO0DOoDOo0OOoUOLOO0ODObOOOD (O
goooooooo)

x = MyClass()

O00000000000000 (nstance) 00000000 DOOOOOODOOOOOxOOODOOOO

0000000000 (0000000000007 0000000000000 (empty objectd
00000000000000000000000000000000000000000000000
000000000000 _int_ () O0O0000000000000000000000000000
oooooooo:

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

o000 _init_ () obobooooooooooboobobobobobobOoboboboooboon
O0000000O0O0o0ooooooooog _init_ () ooboooooobooooooboooon
goboooobooooboobooobooobobooooobooboooDo:
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X = MycClass()

0000000000000 0ooooDOoOoOg_init_ () ubobobobooooaobobodao
000000000000000000000000000O0O0O000__init__() gbooboooogn
goooogn:

>>> class Complex:
def __init_ (self, realpart, imagpart):
self.r = realpart
self.i = imagpart

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

933 OO00OO0O0OO0OOO0OODOOD

boboobooboooboooobooooboobobooooobobooooobobooooobooooon
obooooOobooobooboboboobOOooooobooboooboobooooobon

0000000000 00000 (dataattribute)l 0000 00000000000 OOO SmalltalkD
“00000000"(instance variablell C++0 “000 000" (datamember ) 00000000000
0000000000000, 0000000000000 00000DO0OO0O000OOOOOOOOO
000000000000000 MyClass D0O000O0O0O0O xOOOOOODOOOODOOOOOOOOOO
Ol600000xO00O0O0OD0OOOOO

x.counter = 1

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

print x.counter

del x.counter

00000000oooooooooooo0oOoUoUoooooooon (methodoOOOOoOOoOoOOO
gooOoOoOoOo “0000oOo"ooooooOog@PythonDOD0OOOODOOOOOOOODOODOODODODOO
oboooooooboo:boobooboobooboobooboobo0ooOoooboOoobooboOoo
OOO0OO00O append,insert,remove, sait0 000000000000 O0OOCOCOOOCOOOQOOOOOO
go0o00000oQ0OoO0O0000O0O0O0000D0ODUOO0OCOCOOOOOOODDOOOOOOOOOOgn)

goboooobooooboooooobuoooooboooobooooo b oo booboooon
O00ooooo@uooooooo)0o0ooooo000ooooooo00ooooooooooOooon
00000000o0000oooooo00o00(@oo0000)00o0oDooOoDoODOOO0O0O00O0O0O0OO
0000000000000000000000000000000000O0MyClass.f 0OOO0OOOO0OO
xf 0000000000000 O000000O0MyClass.i 0000000000 xi ODOOOOOO
OO000oooooooooodxf O MyClassf 000000000000 —OOOOOOOCOODO
000 00O00o0ooood (method objectd OO

934 OO0O0OO0OOOODOODO

obooobOooooooboooooboooon:
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x.f0

O000000Ooooooooooon hello world? ubobobooobbooaboboooobogan
0000000000000 00D00o0ooODOOO0O0OOO000000:xf DODDODODOOOOOOODOO
gboobooboooobobooooobooooboobobooboboooon:

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

OO0 ‘hello world 'O000000000000O0O0OOOOO

0000000000000 00000D0D0D0D0D0D0D0DoooDoOODODODOf DODODDODOODODODODOOO
O0000o000o0o0oo0o0ooooooOoxf) OOOOODOOOOOOOOOOOOOOOOOOOOO
oo00O0O0O00oooOo0OoOo0O0do 0ooooooo0oooOoooooooooOOOdPythond
oboooooboooo —00obOoboooobooboooboobono..o

ubobodabbooboboobbuoaobooo:-oboobbuoooboooboooboanbada
00000 100000000000000000000000000D0DOXxf() OOO0DOOOOOO0
MyClass.f(x) oboobooobooboooooonbOO0bOO0OO0ODOOOOOOODOOODOOOOOOn
oboboobOoboooobOoboooobooboooooobobooooboobooooooboooon
gboooaoo

goooooobooooboobooooooboboooooboboboooobobooooboboo
uboboobouoboboooooboobobooboooobooboooooobooboooooobOoooooon
gbobooooboooboooobobooooobobooooobobooooobobooooobooooon
gooO0Q0 (CoooO0L)0U000U0UU0U0U0: 000D UD0D0DUOUOOOOOOOO (packio oo @
0000000000000 00O0O00000000000DO0O0O0O000000O000 (unpack)D OO
gboboobooboobooboobooooboboooooboobooooboobobooooobooooon
oboooobOooboooboobooooboooooboobooooooon

94 OUOODOOODO

goboobbooboooooooooooooooboooboo,oboobbooboooooboooDboOoDbo
boboobooboobooboobooooboobooooooboooobooboooooobooooon
booooobooboooboobobooooboobooooooboOoboooooobobooooon
gooooO(@OOOO0O00O0)000oO0oO0oO0O0OoO0OoOCOOOOOODODOOOOODOOOOOOOnoO
gooooo

000000000000 00000000000000000000000ODO (*DooooOomn oo
000000000000 00000O000O0000000O0OO00O0O000O0OOOoOoOOdPython
oobOoO0oobooooooooooobooobooobooon0 —obO0oobooooooobooobooobo
OO0{@UoocoooOooog pPythonD0O0OO0O0OOOOOOOOODOOOOODOOODOOOODOOOOO
O0000000D0000;00000 CO000000 PythonDOODOODODODODODOODO)

goboobooboboooooooooboobo —0O000OOO0O0OOOOO0o0ObOOOOOOoboOOon
gboboooobobooooooboooooooboboooooobooboooooobobooooon
oboooooboooboooboobooboooooobooboooooobooboboooooboobobooon
gooooboooooooboobooobob —0oboboooboobobooobobbooboobobooooDoD

000000 (@O0O0O000000000)00000O0O0O0000000000000000000
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goooobooboooboooooooboooboobooooboooboobooobo:-obooboobo0oobO0oooDo
goboooboboooobooboooobobooooobooooboooooDoDbo

000000000000 0O0O0O00O0O0O0OOD self DOODDODOOOOODOOOOOOOODDOOO
OO0000:self OOOOOOOPythonDOOOOOOOOOOODODOOOD(@MOOOOOOOOOOO
O00O0oQooO0OO PythonDOOOOOOOOOOOOOOOOOOOOOOOOODOODODOOOO
(classbrowserp 0000000000 O0OOOOOOOOOOOOOOOOOOON)

gooooooboooooooobooooooobooooooobobooobooobooboobooboDboo
gboboodobooobooobooobooobooboobooboobooobooooobooooboooboooDn:
ooooooooooOoOoooboo0oooooOoooooOoooo oKogoooooooooooooo
ooo:

# 000O0O0OODOOOODOOO
def fl(self, x, y):
return min(x, x+y)

class C:
f=1f1
def g(self):
return 'hello world’
h =g

O0000fO0gOO0O0OO0hKhOOOOOCOOUOODOOOODDODOOOOOOOOODOOOOOOODOOO
goopoOoOocooooOoOoOoOoO0O0O0OoOoOoOoO0O0 —hOgUOOOOOOOUODOOOODDOOOOO
oboooboobooooboboooooboooooboobobooooobon

O00000self 0000000000000 OODOODODOOOOOOOOOODODODOO:

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)

oboooooboobobooobooboooobOoboobooooooooboobobobooooooooaon
0000000o0oooO0000000oo000o0UoooO0oooUUCOoOoODOooUOD(@EUuOO
00000000000000000000000000000)000000000000O000000
gbobobobobobobobobobobobobooooobooooooooboonbO:000on
O000000000ooooooOoOoOoOoOO0 impotD00O0O0O0OOCOCOOOODOOOOOOOOO
goooooobooboboooooobboooooobooboooobobooboobDobobooooo
bobooooboboobooboobobooooboboooooobobooboooboobobooooon
oood

95 OO

0000000000000 0000000000000 *“000”"000000000000000 (derived
class) i 000000000 OOOOOOOO:
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class DerivedClassName(BaseClassName):
<[]-1>

<0 -N>

00000 (baseclass) 00 BaseClassName O 000O0O0OO0OO0OO0OOOOODOOOOOOOODODOO
gbboobOobooobooboooobooooboobooobooboooobOooooobOooooonoo

class DerivedClassName(modname.BaseClassName):

obooobOoboOoobOobooooobooooobooooog

obooooooobobooooobooboooooobooboobooooboobobooooooboboon
uboboboboboboboobooooboboboboooobooooboobobobooobab:o
goooboboobooboobooboobooboobooboobbooobooboobogon
gboboobOoboooobooooooboooobobooooobooooon

O00O0O0O0O00D00D0D0ODOOO000000000000000: DerivedClassName() ooogono
ubobgbooobdobobobooobdoboobobobobobooboobobobob-0obobobaon
gboogooboobooobooboobooboobooobbooboobobooobooboobogon
gbobooboboooboobooooboobooooboobooooobooooonn

0000000000000 000O0000 (override)yd0O00O000ODOO0OCOOOOOOODOOOO
ooboooobooobooboobobooboooboooooooboooboooboooobobooboooboooboooon
gooooooboobooboobooooobooobooooooboboboobooboooooboobooooo
0000000000000 00O0000O0O0ooOOo0oOoOOoUoOoOOooo(ECH+Hooooon: Pythond
gooooooooooooo virtual ooo)

oooooooboooboooboooboobooobooboobDoobDo0obDoOobOoobOooboo
ggobogoobobodoooobobobooooobboooob bbb bbooooobbbooUoL:
0 O ‘BaseClassName.methodname(self, arguments) '000000D00000o0oOoDo000
00000000000000000000@O0O00000000000000000000000o0n
OO00000000oooooooo import0 000000000 DODOOOODOOOONO)

951 OO0OOO

PythonDOOOOODOOOODOOOO (multipleinheritance ] OO0 00000000 ODODDOOOOOO
gbooobooobooboobooog:

class DerivedClassName(Basel, Base2, Base3):
<0-1>

<O -N>

0000000000000 000000000000O0000O0O000D0O00U0OO0O0oUOoOOo
0000000 (resolutionruled 00000000000 (depth-firstd 000 OO (left-to-righty 0 0 0 O
0000000000000 DerivedClassName 000000000 Basel 00000000 Basel
0000000 (0O00)000O0000000O0O0O000O0O0O000OO0 Base2 00OOOODOO
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oooooooo

(DOODODOOO0OO (breadth first) —Base2 0 Base3 DU OJ O OO0 Basel OOOOOOOOO
00 —0000000000000000000000000000000Basel 00D OODOOOODO
000000000000 Basel D000 OOOOUODOOOOODDODOOOODOOOBase2 000000
0000000000000 0000O000000000000DO0U0O0OUO0OO0OU Basel DOOOOO
O0000oooooooooooog)

PythonDODODOOOODODODOOOOOODODODODODOO0ODO00O0O0OODODODOOOOOOOOOOOOOO
ubobooboobobooooooboboooobooboobooooobooboooooobobooooon
gbooooobobobooooobobooboooobooboooobooboooooobobooooon
gooO0o0O (oooooOooOoOoOoOoOOOOOOOOOO *ODO00000OO"00O0OOOOooo
0000000)00O0O0O0D00O0000000000000000000000

96 UUOODOOODO

000000000 (class-privatel 0 00 000000000000000000000_ spam (0000
000000000000000000000)00000000000000000 _classname__spam
0000000000000000000 classname 00000000000000000000000
00000000000000000 (mangle)]000C0O00000000000000000000O0O
00000000000000000000000000000000000000000000000
00000000000000000C00C000000000000000C0 000000000000
0000000000000 00000000000000 255000000000000000000
000000000000 00000000000000000000000000000000000
ooooooo

ocoooooooooOo0oOoooo “coooooo’ooooobooooooooobooOoooooo
gooooooboobooooooobobooboooooooooobooboboboooDoboboboboooo
boboobooboboooooobobooboooobooboooboooboooooooobobooooon
obooboobooboooooobooobooboo;,oboobbooboboboooobooooboOooboOoOoDbo
gboooooboobobooooobooboooooobooooboobooboooboooooboobobooon
gdoooo0o00o0oOo00o0oOoOooOooOoOoOOOOOOO0OO0OOO0OO@EOOOO:ODO0OD0ODODOOOO
O00000000oOo00oOo0o00oooO0oU0ooOOo0ooOoOooooDOoOooon)

exec O eval() O evalfile() 000000000000000000000000000000
00000000000000;00000¢globhal 000000000000000O000O0O00O0
0D00000000000000000000000000 getattr() O setattr) O delattr()
000000000000 dit . 000000000000000000

97 UOUODOOOODO

Pascall “O000 (record)’D0COODO “O00 (struct)’D 00000000 DOO0OOOCODODOOOOO
gbboobodobooobuoboobobbobbobobbobooboobooboabd:
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class Employee:
pass

john = Employee() # oooooooooooo

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

0000000000000 000 PythonDODODOODODODODOODODOOOOODODOOODODODODO
gboboooOobobooboooooboboooooboboooooboobooooooboboooon
O000O0O0OouoOoOoOdOread() O readline() obobooobooboooboooooboobooooonog
gooooboobooobooboboboobobooooboboboobobooooDbOoo

0000000000000000000O000000O00:mim_self 0OO00OO0OODOOOOOOO
000000000000 Omdim_func OO0O0O0O0OO0OOOOOOOOOOOOOOO

971 0OO00O0OOOOOODOOO

gbooooobobooooooboboooooobooobooooboboooobobooooon
obooobooooooobooooooo

000000 (oooooO)ooOoraiseDDODODOOOO:

raise Class, instance

raise instance

O0000O0OOinstance O Class 000000000 O0OOOOOOOOOODOOOOODOOO
ooooooobooono:

raise instance.__class__, instance

ooooooooooon

excep U OOOoOooooooboboboboboboboobobdilDexceptd OO0 oon
O0000000O0O0O0O0O0O0O0O0OO0OO0O (compatble D000 (DODO0DD0DODODODODODODOO —O000O
000000000000 O0OO0excep OO OOOOOODOOOOOOOOOOO)§DODOOOOODODOO
OoO0BC,bOOOonoooOoooon:
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class B:
pass

class C(B):
pass

class D(C):
pass

for ¢ in [B, C, DJ:
try:
raise c()
except D:
print "D"
except C:
print "C"
except B:
print "B"

exceptDOOODODOOOOOO (except B’ O000000O0O)OB,B,BOOOOOOOOODOOOO
Uboo0bo0b0 —Dh00b00b exceptl OO oooooonO

googooobooboobooboobooboobooboobooboobooboonboo
0000000000000 0O0oO0OO0O00O0 str) ODOODOOOOOOOOOOOOOOOOOOOO
ooo

9.8 OODOO0O (iterator)

Oo00o0oo0ooODoODOOOOOOO0OOfor OOOOOOOOOOOOOOODOOOOOOOOOOO00O0O0O0
goo:

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

O0000000000o0oooOo0o00UooOoOODOOO00OoOO0O0OOOOO PythonDOOOO
O0000O000000oooOoOoOoOoUOoOoOOOfor OOOOOOOOOOOOO iter() ooooo
0000000000 next() OOODOOOOODODOOODOOOOODOOOCDOOOOORNext) OOO
boboobouoboboooooobobooboooobobooooboboooooobobooooon
OO Onext() O Stoplteration OO00o0dOoOdOdfor OOOO0OOOOOOOOOODODOOCOCOO
obooooobooooog:
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>>> s = ’abc’
>>> it = iter(s)
>>> jt

<iterator object at 0xO0OA1DB50>
>>> jt.next()

‘a
>>> jt.next()
b

>>> jt.next()
o

>>> jt.next()

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

00000000000000000000000000000000000000000000000
000000000000000 jter () OO0OO0OO0OCOCOOOOOnext() O0O0OO0OOOOOOOOOO
0000000000000 000000O next() OOO0OO0OOOOOOO jter_ () DOOOO self
00o0000000O0:

>>> class Reverse:

"lterator for looping over a sequence backwards"

def __init__ (self, data):
self.data = data
self.index = len(data)

def __iter__ (self):
return self

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

raise Stoplteration

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

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

w T o 3

99 000000 (generator)

goboooooboobooboobobobooooooboobooboooboboboooDobobooooo
0000000000000 00000000O0Oyield OOOOOOOnext) OOOOOOOOO
go0oooooOoO0oO0oo0ooooOoOoOoOo00ooo (CoooooooooooooooooDooOoOoo
oo0o0000000oO0O0oo)yDoooooooooO0o0oUo0oooooooOODODODOoOoOoOOOOoo
goo:
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>>> def reverse(data):
for index in range(len(data)-1, -1, -1):
yield data[index]

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

«Q o — —

gboboooboboobobooboobooboboooobooooboobOobooobobobooooo
000000 0oU0U0UoUooooooooooooog_ ter_ () Onext() 0OOO0OO0OOOOOOOO
gooooooo

gooooobooobooobooboooooobooooooboboboooobobooboobDoDboo
0000000000000 O0self.index O self.data gobobOoobooboooboobod
obooooOoo0oobOobooooobooooonboon

oboocooooboooooooboooooobobooooooboobooooooboobooooooobon
00O Stoplteration goboobooooooboobbooooboooobooooboooobooooboooo
gbobooboboobooboooobobooooboooog
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HEN

Joooooooboooon

101 OO0O0OOOOobobOoOoobboOooobooOon
os 0000000000000000000000000000000000000000000

>>> import 0s

>>> os.system('time 0:02")

0

>>> 0s.getcwd() # ooooo0o0oooooooo
'C:\\Python24’

>>> os.chdir('/server/accesslogs’)

‘from os import * 00000 ‘import os '00000000000O0D0DODOOO0OO0OOOO0O
O0000000D000000 open() Oosopen() 000000000 O0O00DOOO0

000000 dir) OO0 help() COosO00O0O0OODCOOODOODODOODOOODODODODOOOOO
gooobooooooon:

>>> import 0s

>>> dir(os)

<returns a list of all module functions>

>>> help(os)

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

gboooogoooooooooooooooooooboooooooooooooooboobooo
shuti OO0O0O0OOOOOOOOOO:

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

102 OO00ODOOOOobooboOoOooobo

gob OOOOOODOOCOOOUOOCOODOOOUOOOODOOOOOOOOOODOOOOOOODOODOOO
ooooogo:

>>> import glob
>>> glob.glob("*.py’)
[primes.py’, 'random.py’, 'quote.py’]
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10,3 O0O0OOOoOoooDd

oo oboooobddoddddUoo oo b O
000000sys 000000 argv0 0000000000000 O000O0O0OOOOOOODO ‘python
demo.py one two three ’'000000C000O0DOOCOOODOOOOCOOODOO:

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

getopt O0OOODOOOsys.argid UNix O getopt() ODOO0ODO0OOO0O0O00O0O0O0O0OOOOO0O
0000000000000O000OOoptparse 00000O00000000OO0

104 O0O0ODOOO0ODODOOUODDOOOOODbOOOO

sys 00000000stdind stdouD 000 stderr 000 0000000000000 stderr 00000
00000000000 000stdout0 D00 000000000 DOOO0OOOOODOOOOOOOOO
oo:

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

‘sys.exit() 'ofjb0o0oo0oboboooOoboooooobooooooo

105 OO0O0ODbOOOUoboobooOoon

re 000000000000 O0O0COOODOOOOOOO (regularexpressio) 1000000000
obooobOoboooboobobooobooooboobooooboooon:

>>> jmport re

>>> re.findall(r\bfla-z]*, 'which foot or hand fell fastest’)
[foot’, 'fell’, ‘fastest’]

>>> re.sub(r'(\b[a-z]+) \1’, r\1’, 'cat in the the hat)

‘cat in the hat’

gbboobobooobOoobooooboboooooboooboobOobooooobooooona:

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

106 OO

math 000000000 OOOOOOODOODOOOOOO COOOOO0OO0OO0O0O0OO0OO0OOO0OOOOoOo
goooogo:
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>>> import math

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

>>> math.log(1024, 2)

10.0

random OO0 O0O00OQOQOQOOCOOOOOOOOODODOOOOOOOOOOOOOOO:

>>> import random

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

"apple’

>>> random.sample(xrange(100), 10) # 0oooooooooooo
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random() # 0o0o0oo0oooooooo
0.17970987693706186

>>> random.randrange(6) # range(6) oo00oooooooooono
4

10.7y O0OO0ODOOOO0OODbOOoOoOoO

dooooooooooooooooooooooooooooooooooboobooooOooooooooo
0000000000000 000000O000000OURLOOOOOODOOUOOOODOOOO urllib2

0000000000000 smtplib O0O:

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

print line

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

>>> import smtplib

>>> server = smtplib.SMTP(localhost’)

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

From: soothsayer@tmp.org

Beware the ldes of March.

>>> server.quit()

108 OOODOO

datetime 00000000000 0OQOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
gboogoboobooboobooboobooboooboobboobbooboobooboobogon
goboooboobooobooooooboobooooobooobooboooobooboboOooboOon

oboooooboooooon
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# dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today()

>>> now

datetime.date(2003, 12, 2)

>>> now.strftime("%m-%d-%y or %d%b %Y is a %A on the %d day of %B")
’12-02-03 or 02Dec 2003 is a Tuesday on the 02 day of December’

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

>>> age.days

14368

109 OOODOO

000000000000 OoO0OoOoooooooooOooOzlib Ogzip Obz2O zipfile

tarfile oooobOooooboobooooboobonoo

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> |len(t)

37

>>> zlib.decompress(t)

‘'witch which has which witches wrist watch’
>>> zlib.crc32(t)

-1438085031

1010 ODO0O0OOOOoOoODODO

gooo

PythonD OODOODOOODOOOOOOODOO0ODODO0O0ODODO0O0O0O0OODODODOOOOODO0OOOOOO0O0OO
0000000000000 0O00OO0O0oOOoOPythonDOD0OO00OO0OOOODOOOOOOOOODOO

oooooooboooo

oboooooboooooooboboooooboOobooooooboobooboooobooboooooobon
go0o0oO0oO0oO0OOOOOOOOOOOOOOtmeit OOOOOQOOOOOOOOOOOOOOOOOO

booobobooobooboooon:

>>> from timeit import Timer

>>> Timer('t=a; a=b; b=t’, 'a=1; b=2").timeit()
0.60864915603680925

>>> Timer('a,b = b,a’, 'a=1; b=2").timeit()
0.8625194857439773

tmeit 0000000000000O0O0O0O00O0OODO profile Upstats ODO0OO0OO0OOOO0OO

gbobooboboooboobooooboboooooboooobooooboOobooag
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1011 0OO0O0OO

gboooboooboobooboobooboobooboobooboobooboobooboonn
gbobooboboobooboooobobooooboooog

doctest 000000000 OO0OOOOOOOCOOODOOOO docstringDOOOOCOOOOOO
oboooooboobobooooob0oboooooboboooooboOoboooooobOoboooon
docstringd 000 & 000000 COOOOODODODOO0OOOODOOOODODODDODODODODOOOOOOOOO
0000000000000000000000000000000000000000 doctest1 000
gboooboooobooboooo:

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

>>> print average([20, 30, 70])
40.0
return sum(values, 0.0) / len(values)

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

unittest O00O0COOdoctest DO0OOOOOOOOOOOOOOOOOOOOOOODODODOOO
ugboabouogobooobgbobooboaobooboon:

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), 4.3)
self.assertRaises(ZeroDivisionError, average, [])
self.assertRaises(TypeError, average, 20, 30, 70)

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

1012 O0O0O0OOODOOO

PythonOO “O000000O0O (batteriesincluded)] 0000000000000 0O0O0OOOOOO
O0000 PpythonDOOOOOOOOOOOOOO0OOOOOOOOO:

*Thexmirpclib 000 SimpleXMLRPCServer 00000000000 ODOOOO (remote procedure
ca) 000000000 DDO0O0O0000000ODOo0DO0OoooOOXMLOOODOOOOOOO0
goooooooo

*Theemall DOODOOOOMIMEDOOOODO RFC2822000000000000000000O0O
ooo0oo00o0oooOooOoU0U0ooooOo0ooooooooOooOoOoooooooog smtplib
O poplib OOOOOemalD00OO0O0O0OO (D00O0O0O0OO0)0000000000O0OOOOOOOOO
gobooooboooooobooooobooooobobooooooboboobooboDobobobooooo
ubooobooooboon

*xml.dom OO0 xmlsax 0000000000000 O0OCOOOOOOXMLOOOOOOOO
oboobOobo0oobOobooobO0ob00obesy DOO0O0OO0O0OO0OO0OOOOOOOODOOOODODOO
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booooobooboboooooboobooooooobobobobooooboboobooobobobooon
OO0O0PythonDOODODODODODODOOOOOODOOOOOOOOOOOOOOOODOODOOOOO

*00000000000Ogettext Olocale OO0O0O codecs 0000000000 OOOODODOO
goooooboog
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0000000000000 0O0000000 PythonDOOODOOODOOOOOOOOOOOOOODOO
00000 —O000000O0O0O00O0OooOoOOPythonDOOOOOOOOOOOOOODOOOOOOO
gbooooooooooboooon

PythonDOOOOOOOOUOODO OOO0OO0OO0O0OOOODOOODOOOU0OODOODOOCOODOOOOODOO
00000000000000000 PythonDOOODOOOOOODOODODODOODOOOODOOOOOOO
gooOo@oOoOoO0O0O0OO0O0O0O)DO0OooOoOoOOOOOO0OO0OoOoCooOOOOODOOOOOD Pythond O
gooOoocOoOoOo pythonDOODODODOOOOOOO OOOOOOOO;UNXOOOODOOOOOOO
gooodHTTPOODOOOOOOOODOOODOOO0O0OO0DOOOOO0O0OOOOOOODOODDOOODO
goo0oceliidfooooooooooooooooooooooooooooooooooooo
O00;0000000000oooooooooooooCcPythondI 00 0O0O0OODOOOOOCOCOODO
ooooooooon

000 Python Weldd O O O http://www.python.org/ oO0,0000o0ooocooooooooo
OO0000 WebODOOODOO PythonDOOODODOOOODOOOOODOOODOOOD WebOOOODO
ggoboooobobooooobobooobbooboobbooobbooobbooobbboOoobLDbo
ooooboooboooboobuoobo0obo0ob0o0ob0o0obD0o0ob0o0ob0oobDOoobOoobooo
http://starship.python.net/ 00000oooDooooo PythonDOOODOOOOOOOOO
oo, booooobooooaon

Python Package Index (PyPD.0 0O 0000000000000 OOO0OO0OOOOOOOOOOOO
OOoO0OO0O00O0O000 PpythonDOOODOODOOOOOOOOOOOO

PythonDOOOOOUOOOOOOOUOOOOOOOOOOOOOOOO comp.lang.python 00000
U 0O python-list@pythonorg U U 0 0000000000 0O0O0O0O0O0O0O0O0O0O0O000000O0oOoogd
gooooobobboooooooobobboododbb bbb bbbbooUoogo
00000000 1200000000 (OODOOOO)YyoooooOoOooooOoUooooooUoooo
00000000000 00000000O0O0O0ouOooog (Frequently Asked Questions, FAQU O 0O O
0)000000O0DO0O00PythonDOOOOODOOODO ‘Mise/ OO0D0O0O0OD0OODOOODOOOOOO
00000000000000000 http://www.python.org/pipermail/ oooooooooo
O00FRAQUUDODOU0OO0O0OODUOOOOUDOOO0ODOOODUDCODODOOO0ODOODODUOOODOODOOO
O0000o0o00oooooooooo
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JO0ggoooooobon

00000000 PythonDOOOOOOOOKonOOOO GNUBashOOOOOOOOOOOOOOO
O000000oooooOoOooO0o00ooooooOoOoOO0000OoooOoOOd GNU Readlindl O
0000000000000o0o00000oooDOoD EmacsD 0000 vVviDOOOOOODDODODO
goooooobooobooooooooobooboobooboOoboobOoobOoobDOoUoDO,Oobo
O00o00oooDoo0o0oooobO0o0oo0o0ooooObOo0oooDO0O000O0DO0OOUNIX
OO0 CygwinOOOOOOOOOOOODOOODOOOOOOOOOOOOOn

00 0000Mark Hammondd PythonwinO OO O OO OPythonODOODODOOOOOO TkOOOODO
0000 IDLEODODODODOODODODOODOODOONTOO DOSODODOODOOO bosOoOO
WindowsO O OOOOODOOOOOOOOODOOOOOOOOOO

Al OO0

oboboooOoboobooboobooocooobooooooboooooobooooooboooon
oobooboooobooboooboboobooboobo0b eEmacdd000000O00O0DOOOOOOODOOO
go00o00oO0O0OO0O0OO0O0OO00OO0OO0O0OO0O0O0O0O0O0OOO0OOOODO:C-A(Contro-A)DODDODODODDOOOO
oooooooceEOOODOOOOOODOCBOOOODOOOOOODOOODC-FOODODOOOOOD
OO00OBackspacel D O00O0OOQOOOOOOOOOUOCDOOOODODOOODOODODOOOCKDOOOO
0000000000 kKD (OoO)oOoO OC-YODOOO kDooOoOOOOO yankO (COOO)OOO
C-underscore OO0O0OOO0OOOO0OOOO;00000000C0O000O0O0O0O0OCOOOOODOOOO

A2 0O0O0O0O0OO

0000000000000 0000O0O000O000000O0000O0O00O000UOOUOOoDOoOUODO

gooogoobdoobooooobbooobboobbooobooboobbooboboobboobboo

ooooooc-POOO0O0O0O0OOOODOOOOUOOODOO (DO)ODDOOC-NO 1O0ODOOOOOO

000000000000 O0O0O000O00O000000O0O0ODO0O00DOOO0O00D0OOO0O0DUOoODOOn

0000000000000000000 '0Return 0000000000000 OOOOOOOOOO
C-ROUO0D0O0D0OODDODODOOOOOO (reversesearc) 000O0C-SO00O0OOO (forward search)
ooooooo

100: 00000000000 Readlined 000000 Oset mark-modified-lines on 00000 “linputre 00000
OO0 INPUTRCOODOOOOOOOODOOOODODOOOOOOO0OOOOooOoOoOOoon
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A3 0O0OO0OO0O0OO

Readline0 00000000000 (keybinding)DOOODODOOOOOOinputre 0000 D0OOOO0O
0200000000000000000000000000000000

key-name: function-name

ooo

"string": function-name

obooobooooboon

set option-name value

gboooobooboooboobooooon:

#vi 0000OOO0OOOODOOO:
set editing-mode vi

# 0000000OOO0O0:
set horizontal-scroll-mode On

# 00000ODDOOOODOOd:
Meta-h: backward-kill-word
"\C-u": universal-argument
"\C-x\C-r": re-read-init-file

PythonDOOTab 00000000 O0ODDOOOOO TABOODODODOOOReadineElOOOOODDOODOO
000000000000 000000000000000000 ReadlineEdDO00OO0OD0OOOOODOO
0000 *"Linputre’ O

Tab: complete

0o0oo0doooooooooooUoooo(@UuooodTehOOOOoooooooooOOOODO
oo00o0O0O0O0O0O0ODODODODODOOO0OO0000O0000O0O0OOOOOOOn)

vbobgboboboooobobobobooboboboboboooooboobobobobooba
00000000000000000000000000000O0O0OQ:?®

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

O00000TabOODOOOOOOOOODOOOOOOOTabOODODOOOODOOOOOOOOOOO
0,00000 PythonOOOOOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOODOO
string.a gooooooooooooooobooooooD . obbooooobooo0oOoooboooo
0000000000000 00O0ODOO0O0O0O_ getattr () oobooobooooooooooon
000000000 getattr_ () goboooboooobooobooboobooooobooobooooo

200:000000000000 INPUTRCOODOODOOOOO0OO00O00O00O000
SPythonD DO OOOOOO0OODOOODOOD PYTHONSTARTUPOD O OOOOOOOOOOOOODOODOOON
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vbobdoboboobooobobobobobooboboooooooooobobboboboboobda
gbobooooobobobooooobo,bobobobobobobobobobobbobobon
Oo00000oooOo000Oo0o00oooOo0o0ooooOoOo0o0oooOOoOoOooOooooOoOoOgOimport
oob0OooboooboOoboes0OO00DOO0O0ODOOODOOODOOODOOOODOOODOOODOOODOOODOO
gboooboooboobobooaobooa

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

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

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

HOHH K HHHHH

import atexit
import 0s

import readline
import rlcompleter

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

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

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

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

A4 OO

uoboobbooboooobooooooooooboobooob;,0ooob00oboobooboOoDbo
gooo:00000000000000000C0CCOOOOOO0ODDOOOOOOO@UOOOOOO
go0o000O0OO000000o0DOoOOoooooOoO)§UoUooooooOoOoOODOOOOoOoOoOoOOOd
gooooOoOoOoOoOOOOOOOOOOOOOOOOOOOODOOO (OOOOOOOD)ODODDOOOO
googoo
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OO0 B

JO0ogooooobobooood

0000000000000 O0oOo00oO00o0O0D 2000 2U00)0000000O0O0OOOOO
gooooo

0.125

00 1710+ 2/100+5/1000 D000 OOOOOOOOOOOOD200000

0.001

002+04+1/8100000000000000000000COOOO0OOOOODOOODOODOOOO
gooOo0oi1000000O0O0000U0O0ODOO0O0O0D 200000000000 ODO0O0OO

gooooooOoO0O000000 20000000000000000000000O0O0O0OOOOO
oooo0oo0Oo000000000020000000000O0O0DODODO0DOOODOODODOODDOOO
ooo

00000 10000000000000D0DDODODOD 1B3000000000000 130000 10
goooboobooboobooboobooobon:

0.3

oooobooogo

0.33

ubooboobooboobooood

0.333

gooooooooooooOooooooOoOoOOoOoOoOoOoUooooooD Y3oooooooooo
oboocooobooobooboboooboobooooon

0000000 20000000000000010000 010000 2000000000000O00
00000000000 200011000000 (repeating fraction)

0.0001100110011001100110011001100110011001100110011...

obobooooooboooobooooobooboboooooooooboooooboooboooobooOoon:
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>>> 0.1
0.10000000000000001

oooooooboooo

gooOoOoOoOoOoOoOoOOOO0OO0O0o0.10 PythonDOOOOOOoOoOoooOoooooOoOoOoOoLoOoOoo
ooooooboooboooooooobobobooooboooobooooboooboooboobooboooboboOoo
000000000000 00PythonD 000000 2000000000000 1000000000
oo0000i1000000000O000000000O0O0O0O0OO0O000O00OPythonD 0200000
O002000000000100000000000DODO0OO

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

00000000 PythonDOOOOOOOOOOOOOOCOOOOOOOCOOTrepr) O(@ODCOOD)
OO00000O0O0OOooooooOrepr( floa) OO0 100000000 170000000000000O

0.10000000000000001

aboogoo
repr( float) OODOODO 170 00000000 ODODODODOO (DODODODODOOOOO)ODOOOOOO
000000 xOOO0O eval(repr( x) == xOOOO0OOOOOOOOOOOOOO 16000000

obooobooooooon

O0C 2000000000000 PythonDOOCOCOOOOOOOOOOOUOOOOOODDOOO
0000000000000 000o0O000000ooO0O0000U000 (DooooUoooooDOoo
0000000000000 000000000 00000 0000000)o

PythonDOOOODO str() OO0OOO0O0OOO01200000000000000000000COOOO
00000000 O0OoOooooooogog eval(str( X) 000000 xOO0OO0OOOoOooooooOo
obooobOobooooobobooobooboooog:

>>> print str(0.1)
0.1

ooo00oooooOooooOooooooOo0oOooooOooOoooooOoOoO0:oDo0oooooDoOog 1110
obooooboboooboboboobooboo boboobooboooobon

ugbodgboodgboogboooabooabooad

>>> 0.1
0.10000000000000001

O0OO0OOround() 0OO0OCOOOOOUOOO0OOODODOOOC10000O0O0DOOOCOOUOOOODROOCO
ooooooooooboon:

>>> round(0.1, 1)
0.10000000000000001

gooo"ol"00000000O0O0O0ODO 2000000000000000O0O0O 110000000
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oboocobOoboooobobooobOoboooboobooooboooob0oboboooboOobooOo:-000000
round) 00000000000000000OOOO

do00o0o0o0o0oO0O0o0o0oo0A0OOD 1100D0O0OOOODOADDDD 1I00DO0D0O0ODODDD 1.00
gbooooobooobooboooooa:

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

>>> sum
0.99999999999999989

2000 000000000000 00O000O000O0DOO00DOO00OO0oO0DOOooDOo"A"00DOon
000000 "oopDoo"oDo00o0ooooood20000000000000000000000
0000000000000 The Perils of FloatingPoinDl DO OO OO0OO0O

ocooooooo“0cobocoooo0oooboo’ooooob0obbO0oooooooobooOoooDooboOooon
000 PythonO floatC OO OOOOOOOOOOOOCOOOOOOOCODOOOOOOOODOOOOOOO
OO0000o0O0o00oooO0OooobooOoOo 2300 1000000000000 00O0DODOO0OOO
goooO0oO0opoooOoO0O0O0 0000000000000 O0OODOOO0000OOOOO0OOO00O
gboocobOoobooobooboooobooboooogn

ocoooooooOoooooooOooooobooOoooooOobooooooDbOooOOooooDooDoboO0o0n 10
gbooooooboobobooooobobooooooboboooobooooboboboooobooooon
O00str) 0O0O0OOODODOOOOOOOOOOOO0OOOOOOO PythonO %00000000000O0
00000000000 :%g0%f0000 %ed 0000000000000 0OOOOOOOOOOOO
gbooooOoboooobooboooooboooooon

Bl 0O0OOOO

goodooo*or"oooo0o0ooooooooooo00ooooDoooOogUooooooogooo
oooooooooooOooooooo 2000000000000 O0DOOOODOOODOOOOOOn
ooooooooo

oooO00 0000000 @EUoOoOoOoooOoO0)1P0000b 200 (00O 2) 0000000000
00000000000 00000 Python@OOO Per CO CH+OJapd FortranD O OO O0O0ODODO)
gooooo0O00 100000000000 000o0o0Q:

>>> 0.1
0.10000000000000001

O00000oooooo0n0 Y100 20000000000 0000ODOOODOODOOOO (20000
110)0000000000000 IEEE-75400000000000000000000CODODOOOO0O
000000 PythonDOOOOOO IEEE-7540 000 "0 0O (double precision)D 0000000754
OdoubleDO 3000000000000 0000O0O0O0ODOOUODOODOODODODOOOODO 0.10
000000000oDOooOoJd2+«NO000D0000D0000D000J00000 583000000000
ooo

1/ 10 ~= J / (2*N)
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oooooon

J ~= 2N/ 10

gbooooo

JODOO0O0OSB3000000000000 (>=2"52 00 < 253 )OOOOODDOOONDOODOO
ooose00OnOn:

>>> 2L**52
4503599627370496L
>>> 21**53
9007199254740992L
>>> 2L**56/10
7205759403792793L

OOoOopoose0 JOoDOO0OOSOO0O0OO0OOOO0ODOOONDDODOOODDODdOOOODODOOOD
oooooooog:

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

o00 100000000000 000000000000000 (roundup)p0oooog:

>>> +1
7205759403792794L

O00007540000000 1000000000000 256000000000

7205759403792794 |/ 72057594037927936

oo0o0o0oO0Odof 100oo00o0ooooooooo vyioooooooooooooooooog,
o000 10000000000 1000000000000 0D0O0DOOD0ObOODOOOOOOg 110
oooooooo

00000000 1100 “00007"00000000000:0000000000O0DOO0O00O00O0O0
OO0000o00o0oo740000000000DO0O00O0DOOOOO0ODOOO:

>>> |1 * 2L**56
7205759403792794.0

ooogooo
00000 1030000000 0000 300000 DO@Uuooooo)boooooooooO:

>>> 7205759403792794L * 10L**30 / 2L**56
100000000000000005551115123125L

Oo000o0opoooO0OoOopoooO0oooooOgoi100OO 0.12000000000000000055511151231261 O
000000000000 0000 17000000000 Pythond 0000 0.10000000000000001 O
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C.1 History of the software

Python was created in the early 1990s by Guido van Rossum at Stichting Mathematisch Centrum (CWI, see
http://www.cwi.nl/ ) in the Netherlands as a successor of a language called ABC. Guido remains Python’s
principal author, although it includes many contributions from others.

In 1995, Guido continued his work on Python at the Corporation for National Research Initiatives (CNRI,
seehttp://www.cnri.reston.va.us/ ) in Reston, Virginia where he released several versions of the
software.

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen
PythonLabs team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope
Corporation; sedttp://www.zope.com/ ). In 2001, the Python Software Foundation (PSF, Iste:
/Iwww.python.org/psf/ ) was formed, a non-profit organization created specifically to own Python-related
Intellectual Property. Zope Corporation is a sponsoring member of the PSF.

All Python releases are Open Source (s&p://www.opensource.org/ for the Open Source Defini-
tion). Historically, most, but not all, Python releases have also been GPL-compatible; the table below summarizes
the various releases.

Release Derived from Year Owner GPL compatible?
0.9.0 thru 1.2 n/a 1991-1995 Cwi yes
1.3thru1.5.2 1.2 1995-1999 CNRI yes

1.6 15.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com no
16.1 1.6 2001 CNRI no
21 2.0+1.6.1 2001 PSF no
201 2.0+1.6.1 2001 PSF yes
211 2.1+2.0.1 2001 PSF yes
2.2 211 2001 PSF yes
2.1.2 211 2002 PSF yes
2.13 212 2002 PSF yes
221 2.2 2002 PSF yes
2.2.2 221 2002 PSF yes
223 222 2002-2003 PSF yes
2.3 2.2.2 2002-2003 PSF yes
231 2.3 2002-2003 PSF yes
2.3.2 2.3.3 2004 PSF yes
2.3.2 234 2004 PSF yes
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O O : GPL-compatible doesn’'t mean that we're distributing Python under the GPL. All Python licenses, unlike
the GPL, let you distribute a modified version without making your changes open source. The GPL-compatible
licenses make it possible to combine Python with other software that is released under the GPL; the others don't.

Thanks to the many outside volunteers who have worked under Guido’s direction to make these releases possi-
ble.

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

PSF LICENSE AGREEMENT FOR PYTHON 2.3.4

1. This LICENSE AGREEMENT is between the Python Software Foundation (“PSF”), and the Individual or
Organization (“Licensee”) accessing and otherwise using Python 2.3.4 software in source or binary form
and its associated documentation.

2. Subject to the terms and conditions of this License Agreement, PSF hereby grants Licensee a nonexclusive,
royalty-free, world-wide license to reproduce, analyze, test, perform and/or display publicly, prepare deriva-
tive works, distribute, and otherwise use Python 2.3.4 alone or in any derivative version, provided, however,
that PSF’s License Agreement and PSF’s notice of copyright, i.e., “Copy@ig01-2003 Python Software
Foundation; All Rights Reserved” are retained in Python 2.3.4 alone or in any derivative version prepared
by Licensee.

3. In the event Licensee prepares a derivative work that is based on or incorporates Python 2.3.4 or any part
thereof, and wants to make the derivative work available to others as provided herein, then Licensee hereby
agrees to include in any such work a brief summary of the changes made to Python 2.3.4.

4. PSF is making Python 2.3.4 available to Licensee on an “AS IS” basis. PSF MAKES NO REPRESEN-
TATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY OF EXAMPLE, BUT NOT LIMI-
TATION, PSF MAKES NO AND DISCLAIMS ANY REPRESENTATION OR WARRANTY OF MER-
CHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR THAT THE USE OF PYTHON
2.3.4 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.3.4 FOR ANY
INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A RESULT OF MODIFY-
ING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.3.4, OR ANY DERIVATIVE THEREOF,
EVEN IF ADVISED OF THE POSSIBILITY THEREOF.

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

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

8. By copying, installing or otherwise using Python 2.3.4, Licensee agrees to be bound by the terms and
conditions of this License Agreement.

BEOPEN.COM LICENSE AGREEMENT FOR PYTHON 2.0
BEOPEN PYTHON OPEN SOURCE LICENSE AGREEMENT VERSION 1

1. This LICENSE AGREEMENT is between BeOpen.com (“BeOpen”), having an office at 160 Saratoga
Avenue, Santa Clara, CA 95051, and the Individual or Organization (“Licensee”) accessing and otherwise
using this software in source or binary form and its associated documentation (“the Software”).
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2. Subiject 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.

3. 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.

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

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. Subiject 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., “Copy@gh$®95-2001
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.
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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.

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

8. By clicking on the “ACCEPT” button where indicated, or by copying, installing or otherwise using Python
1.6.1, Licensee agrees to be bound by the terms and conditions of this License Agreement.

ACCEPT
CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

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

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

STICHTING MATHEMATISCH CENTRUM DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL STICHTING MATHEMATISCH CENTRUM BE LIABLE FOR ANY SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF
USE, DATA OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TOR-
TIOUS ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS
SOFTWARE.
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O00000PythonDODODOOOOOOOOOOODODOO PythonTutoriaD OO0 O O0O0O0OOOOOCOOO
oooOoOoOoOOOODOOOOOOOOPythonDOOOOOOOOOOOOOOOOOOO0OOO

http://www.python.jp/mailman/listinfo/python-doc-jp
ooooboobooboboboobooo
http://sourceforge.jp/tracker/?atid=116\&group_id=11\&func=browse
ooooboobon

D2 00000 (COD0)

1.30 O : SUZUKI Hisao <suzuki at acm.org> (August 27, 1995)
1.40 0O : SUZUKI Hisao <suzuki at acm.org> (April 20, 1997)
1.5.10 O : SUZUKI Hisao <suzuki at acm.org> (August 23, 1998)
2.10 0: SUZUKI Hisao <suzuki at acm.org> (June 10, 2001)
2.2.30 00 O : sakito <sakito at s2.xrea.com> (August 10, 2003)
2.2.30 0 0 : ymasuda <y.masuda at acm.org> (September 5, 2003)
2.30 00 O : sakito <sakito at s2.xrea.com> (August 30, 2003)
2.30 00 : ymasuda <y.masuda at acm.org> (November 30, 2003)
2.3.30 0 0 : ymasuda <y.masuda at acm.org> (Devember 25, 2003)
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>>>  future__.division
_Feature((2, 2, 0, 'alpha’, 2), (3, 0, 0, 'alpha’, 0), 8192)

_slots_ 00000000000 DOOODOOOO0OODOODOOO0OOOOODODOOOOOODOODOOOO
oboobobooobooobooobooooooooooboooboooooooobooboooo
oobobOooboooboooooooooooooooooobooooboobooboooobooon
ooboobobooobooobooooboooboooboobooOoobooooooooooobooon
oooooon

BDFL ODO0OOO0OOO (Benevolent Dictator For Lifell O O O O Pythond O O O Guido van Rossuril O
oooog

EAFP OOO000OD0O0OO0O0OO0OOOODOOO (easierto ask for forgiveness than permissian] 0O 0 0 O O
O)yooooooPythonDOODODOOOODODOOOODOOOODOOODOODOODOOOODOOOO
goboobooboooboobooobooobooboobooboooboooooooo
JoooobobbbobbbbOwy ODUODD except DOODODOO0OU0OUOO0OOO0OOOUOUOUOOO
000CcODDOODO0OODOODOO0ODO LBYLDOODDODODOOODOOooOoo

GIL 0000000000 O0000 (globalinterpreterlockl 000000000

IDLE PythonO OO OOOODOO (Integrated DeveLopment Environmeit)d O IDLE O PythonO O OO
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