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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oobooobooooooooobObOoOobobO bOooooboobooooooa
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goooobobbbobooodooogg sys.argv(0]0obboboOO0OO0O00O0O0DODODO0OO0OOOOOOO
'-'"(0000000C000)0D000000 sys.argv[0] 0 '-'000000 —ccommand 00000
sys.argv[0] 0 '-c' 000000 -mmodule 0000000 sys.argv([0] 000000D0OO0OCO
000000 —ccommandJ —-mmodule 0000000000 OOOOOOOPythonOODOODOODODOODO
00000000000 sys.argv0000 command 0 module 000000000 OOCOO

212 00000

oooooooooooo yyoooooOoOOOOoOoOOODOOOOOOOOOOODOOOOOBOOO
O (interactive mode) D 0 0 00 0000000000000 OOO00000000 0000000 (primary
prompt) DO O0O0O00000O0O0OOCOOOO0O0O0OODOOOOCOOOOOOOOOOOOCOCOOOO00O0
00 C>>)0000000000000000 (@OO0:continuationline000)0000000000 O
000000 (secondary prompt) 00 0000000000000 0O0O0OOOODOOOOOOOO (...)0O
oobooooooooboooooobooooobOoOooboOoboobooOooboOoOooooOoOoOoOOoOooboboOooon
oopog:

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

>>>

ggboboooboobb if0oboobboboboobooobooboooboobog:

6 020 PythonOOOOGooooOQ
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>>> the world is_flat = 1
>>> if the_world is_flat:

print "Be careful not to fall off!"

Be careful not to fall off!

ggbobooobooboboo bbb oboobbooobag

22 00000000000

221 0000O0OoOoooooo

00000000PythonODOO0O0O0O00O0 UTF8O0O0O0O0O0DOODOOOCOOOO0O0O0O0O0O0OOOOOO
goooooooooooboooogooboooooobooobooooooobo oo oooobobooooooobooo
gobooooooooooooboOoooo:

# —%— coding: encoding —#*-—

encoding D0 0Python O codecs 00 0000000000000 0DODO0OO0OO0O0OOOO

O0000Windows-1252 0000000000000 0000O0O0O0OO00O0OOO0ODOO0ODOOOOOOOO
gogo:

# —x— coding: cpl252 —x-—

OO0 O0OO0OU0OD0OOUNIX 7shebang” line 0 0000000000 OO0O0OO0OOOOOOOOOOOOOO
gobbooobooooooooobObocOoOooocooboOoOoOooOoOoOoOoOOoOoOobOoboOooon:

#!/usr/bin/env python
# —*— coding: cpl252 —x—

22. 0000DO0OO0OO0OOOOO 7
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000000 PythonOOO

0o0ooooooooooo >>»>>0 ..)00000000000000D0O0DOO0: 00000000000
gobbodoooboooobooooooboooooOoo0ooboooobooooooooooOooobOOOoOooboOooon
00;0000000000C0O0O000000O0O0DOOCOOO0000O0O02000000000000O0AO0
gboooooooodoooooooobooooooooooboooboobooboooo;0cobo0ooooon
oobooobooooboooooboooooOooOoobboOoobooOoo

goooooO0O000000000DOO0O0O0OO0O0000000000000000O0O0O00000 Python
goboooooooobooobO #0000O0000O00O0OC0O0O0bOO0OOoOOOcO0O0oObOOOoDooOnon
goboooooooooooooboooooboo0oobo0oobooooooooooboooooDoOoDOooDboboOooon
ooooo0O0O0000000000000000000000000000O0O00000000OPython O
gobooooooooooooobooooobooOooboooooooooooooOooooDooOoobboOooon
gobooooo

gogoogooo:

# this 1is the first comment

spam = 1 # and this is the second comment
# ... and now a third!
text = "# This is not a comment because it's inside quotes."

3.1 PythonOOOOOGOOO

oo0oooooo pyhonOO0O0O0O0O0O0OO0O0O0OOOOCOOOOOODOOOOOOOOCOOOOODO
>>>00000000000@0oooooooooooon)

311 O

gogoobooobboooobooobboo:-gbbooobDboobobbooobLbboobbooLbo
ooooo:000 +,-,% /0 (Pascal0 COOOO)0D00O0OOOO0O00OODDOOOOUOOOO;ODOO
(())OooOoooooooooooooooog:
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>>> 2 + 2
4
>>> 50 - 5%6

20

>>> (50 - 5.0%6) / 4
5.0

>>> 8 / 5.0

1.6

00@oo0o204020)0 int 000000000000 (@OODOS.001.6)0 floatOODODO
goobobobooooooooboboboboooooobooon

000 ()ooooo0oo0ooo00oo000O0000000000000 int 00000 floor division 00O
o000 int0000000000000000 fleatOOOOOOOOOOOOOOOOODOODOODO
float 000000 //0000 floordivision0O0O0O000000000O0O0O0CCOOOOO0 0000
gooooo

>>> 17 / 3 # int / int —-> 1int

5

>>> 17 / 3.0 # int / float —> float

5.666666666666667

>>> 17 // 3.0 # explicit floor division discards the fractional part
5.0

>>> 17 & 3 # the % operator returns the remainder of the division

2

>>> 5 « 3 + 2 # result * divisor + remainder

17

Python 0000 DODOO0000DO »« 00000000

>>> 5 xx 2 # 5 squared

25

>>> 2 xx 7 # 2 to the power of 7
128

00 (s00000000000O0O0O0OO0OOCOOOOOOOOOOOO0OOOOOOOOOOOOODOO
oo0o:

>>> width = 20

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

oooroo0r’000@ooo00ooo0o0)00ooo00oooO0o0oooO0ooooOoo0ooDoOo0n:

>>> n # try to access an undefined variable

Traceback (most recent call last):

(ooooooo)

1 w+0-000000000000-3++20 -(3%+2) 00000000000 -9000000000000 90000000
(-3)x+x2000000000

10 030000000 PythonOOO
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(Cooooooooo)

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

NameError: name 'n' is not defined

goooodoo0oodoooodoooDoO0ooU0DO (boooOo)oooooooDOoooooooooo
gooboboboooooooboobobobo:

>>> 3 « 3.75 / 1.5
7.5

>>> 7.0 / 2

3.5

oo00oooO00o0oo0o00ooO000D 0000000000000 D0O00000OPythonDODOOO
gobooooboooooooooboooboooooooooboboOoooboooon:

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

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

gooooboobooooooboooooboooooooobbooboooooboobooboobobooDbo0 —
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooooboooobooooon

int O float 0000 Python 0 Decimal O FractionO0OOOOOOOOOOOOQOOODOOOO
Python0OOOOOO OO0 OOOOOCOCO 0000 g00000C0O0CCOODOOODOO (0O 3+53)0O

312 000

oo0ooo0OOPythonOOOOOODOOOCOOODOOOOOOODOOOOOOOOOOOOOOOOOOO
(‘...»0000oDDOODOOO0("...mO0000000000000D00000000O?\00DOO0O0
gobooooooon:

>>> 'spam eggs' # single quotes

'spam eggs'

>>> 'doesn\'t' # use \' to escape the single quote...
"doesn't"

>>> "doesn't" # ...or use double quotes instead
"doesn't"

>>> '""Yes," they said.'’

'"Yes," they said.’

(ooooooo)

2 000000000 \nDODOODODDODDODOOOOOOO('...)YOOODOOO("...m»ODODDDOODDODODODOOOOOOOOOO
0000000000000 00 "O0O0O0ODD0O0OD0ODDODOOOO(@ODO\'0000000000000)00000000O0OO
ooo

3.1. Python O OO OOOOO 11
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(O0ooooooooao)

>>> "\"Yes, \" they said."
'"Yes, " they said.'

>>> '""Isn\'t," they said.’
""Isn\'t," they said.'

gbooboooooobooobooooooobooooooboobooboooboOobDOobOobooOoboobooooooDbOon
ooooooooooooooo(@ouoooooooooOo)bOo0oO00o0O00O0OO 2000000000
ooboooobooooboooooobooOooobOoOooboOooobooOoobooOoooOooOoOooOOoOooboboOooon
boboobodb00fprint 0000000000000 O0O0C0O0DOO0O0OO0ODOOOO0O0OCOOO0O0
goboooboocoobooooboooon:

>>> '""Isn\'t," they said.’

'""Isn\'t," they said.'

>>> print '""Isn\'t," they said.'

"Isn't," they said.

>>> s = 'First line.\nSecond line.' # \n means newline
>>> s # without print, \n is included in the output
'First line.\nSecond line.'

>>> print s # with print, \n produces a new line

First line.

Second line.

000o000ooO00oO00bO0000000O\OOOOODDODOO0ODOOO0DOODO0DO0O0DO0UO0DOOO0ODOO O
000 rawstrings 00000

>>> print 'C:\some\name' # here \n means newline!
C:\some

ame

>>> print r'C:\some\name' # note the r before the quote

C:\some\name

goooooooooooooooooooogloooogoooogg (e vy L'
0000000000000 DO0000DO000O00O0O00LD \ODOOOODODOOOODODOOOOUOD
gooboood:

print nn ll\

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

wnnn

ooooooooooooo@ooooooooooooobooOoDoOODOODO0OO0n):

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

—-H hostname Hostname to connect to

oot +000000000@OoOoOoooo0oooOO)000000~0000000000O0O0O0O00OA0O:

12 030000000 PythonOOO
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>>> # 3 times 'un', followed by 'ium'
>>> 3 % 'un' + 'ium'

'unununium’

00oDoooooo0ooo 0oo0o0oDo0(@@Oo0booo0oooooooO0)oD0oooooooooon

>>> 'Py' 'thon'
'Python'

oobooobooooooboooobboooooooooogn:

>>> text = ('Put several strings within parentheses '
'to have them joined together.')
>>> text

'Put several strings within parentheses to have them joined together.'

ooo2000000000000000000000O0D0000G0O00OO0:

>>> prefix = 'Py'

>>> prefix 'thon' # can't concatenate a variable and a string literal

SyntaxError: invalid syntax

>>> ('un' x 3) 'ium'

SyntaxError: invalid syntax

gogbooooboobooobooboobboo+0o0oobooonog:

>>> prefix + 'thon'

'Python'

o000 ooooooo(@ooo)oooooooooooooooooooo oobocooooooooon
oooooooo0ooooo00;0000000000000 1000000

>>> word = 'Python'

>>> word[0] # character in position 0
pr

>>> word[5] # character in position 5

gobooobooooooooobooooboooobooooooooon:

>>> word[-1] # last character

lnl

>>> word[-2] # second-last character
'O‘

>>> word[-6]

lP‘

-00 0000000000000 0O0OD0 -10000000000000000O0
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gboooooooodbo oooo ooooooboobooboooooooooooooboooooooon
goboooobooooooooooooooboOooobooOoon:

>>> word[0:2] # characters from position 0 (included) to 2 (excluded)
le'
>>> word[2:5] # characters from position 2 (included) to 5 (excluded)
'tho!

goboooboooobooooooboboooboboooooobooooooboboOooDoOo0on sf:41 +
s[i:] 000 sOO0O0OO0O0COOO0ODOOOO00OO0:

>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

goooooOoOoOoOoooooooOoO0O00000O0O;00000000000000DODODODOOO
goo02000000000000000000000O0O00O0O0O0O0O0O0O0O0OO0O0O0OO0

>>> word[:2] # character from the beginning to position 2 (excluded)
lel

>>> word([4:] # characters from position 4 (included) to the end

lonl

>>> word[—-2:] # characters from the second-last (included) to the end

'on'

0000000000000 0000000000000000000 000 (between) 00000000
goooooooooOoOoOOOODOOODOODODOOODOOOORRODOOODOOODOOODOOODOOODOO
gobodoo.0O00000000O0O000:

Fom— b —————+
(Plyltlhfofn]
Fom— b —————+
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

10000000000 o000 600000000 OODOOOO0OOOO;200000000000000
ooooooooibobo ;000000000ooob 00000000 joooooooooDOoO0OD000
ooboooooon

gobodoobooooooooooooooOooOoobOoOoobooooooooooOooOooOooOOoOooboOoon
00000000000000000000000 word[1:317 00002000000

gobooobooooboooooboboOoobooooooog:

>>> word[42] # the word only has 6 characters
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

IndexError: string index out of range

14 030000000 PythonOOO
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gobooobooooooooobobodooboooboooooooooooooonoog:

>>> word[4:42]
lonl
>>> word[42:]

(]

Python DO OO0OOO0ODOOOO -00000 (mmutabley 0000000000 O00OOOOODOOOO
gobobobobooooooobobobob:

>>> word[0] = 'J'

TypeError: 'str' object does not support item assignment
>>> word[2:] = 'py'

TypeError: 'str' object does not support item assignment

gogbobooboobooobooboobboobooboooboob:

>>> 'J' + word[l:]
'Jython'

>>> word[:2] + 'py'
'"Pypy’

00000 len() O0O0O0O00O (dength)yDODOODO:

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

O0e:

typesseq 0000000 000000000 UnicodeOJOOO OODOOOOODODODOOOOOOOO
gbooooooboobobobooooooooooDo

string-methods (D0 0)0000 Unicode 00 000000000000 D0O0O0O0OO0O0OOOOOODO
gboooooooogoog

formatstrings str.format () 0000000000000 0O000O00OOOOOOOO

string-formatting (00D0)0000 Unicode 0000 $00000000000O00OOOO0ODOOODOO
(OO0)oooooooDoOoOooDoDOOoDOoOOoOoOooDoOooooooon

3.1.3 Unicode 0 OO

Python2.0 00 0000000000000 0O000O0O0O00O0OOO0ODOOO0OO0O UnicodeOOOOODODO
000000000 00D000 Unicode 0O0OO0OOOOOODOOUnicode OO0 (http://www.unicode.org/ O
0)ODOOODOOOOOoUODODOOODoOOoOoOooOO Unicode0OOODOOODOOODOOODOOODOOOO
ooooooooOooooo0ooooooooo
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Unicode 000000000000 O0O0O0O0OOOO0O0OO0OO0O0O0ODOO0O0OOOOOOOOOOOOODO
00000000000 o00o000o0oo0000o0o00o00o0o0o000ooo0ooooooOoOooon 256
gooooddddooooooooooooobobbbobbobbobbo0ddddooooooogo
000000000000 000D000D00Od (internationalization. D00 118n 000000 — 'i'+1800
+'n'00)0000000000D0000000OUnicode 0000000000000 0O0O0OOOODOO
oo0o0oooo0ooooOoo0oooOooOoooooooon

Python 0O OUnicode 000000000000 DOOOOODOOO0ODODOO0ODOOOOOOO

>>> u'Hello World !’

u'Hello World !’

o00o0ooooco00o0o0oo0 'w'O0OUnicode 00000000000 OOCOOO0ODOOOOOOOO
0000000000000 0Python O Unicode-Escape 0000000000000 OODOODOOODOO
ooboocooood

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

0000000000 \u0020000000 0x0020000 Unicode 00 (000D OO0)ODDOODOOODO
oobooooooono

0000000000000 0b0000 Unicode00O0O0O0000O0O00O00DOOO0O0DOOOODBDDOOO
00000 Latin-1 00000 O0O0O0O0O0COCOOO0O0O0OCOOOOUnicode D00 256000 Latin-1 0 256
goboooooooooooobboooooooo

ggboobooboboboobooboobbobrawbg0bO0o0obO00bOoOoDbOOOODDOODLOODO
00000 'ww 00000 Python O Raw-Unicode-Escape D0 0000000000 0OOOODOOOOODO
00000000000 \uwxxXxxOOOODOOUooowooooooooooooooooooooooo
ggooogon

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

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

raw 00000000000 O0OOOO0OOCOO0OOOO0OO0OO0OOO0OOO0OOOOOODOOOOO0OO0
oobooooon

0000000000000 0000000Python0O0O00O0O0O0O0DOCOOOO0OOOOO0DOOQO Unicode
gobooooooooooooboooooo

00000 unicode () DOOO0OOODOOODOOONO Unicode codecs (COder: D OO0 0O DECoder OO0 O
0)OoOOOoOOOoOOOoOOOOOOOOcodecsOOOODOODODODOODOODOODOODOODOODOODOODOOOOO
O Latin-1, ASCII, UTF-8000 UTF-1600000000000CCO00O0OO0O0DOOOCOOOO Unicode OO
01 0000000000000 00000000000000000000000000 ASCllooon
O0O0O0O0OO0ASCIIOO 000 12700000000 00000CCOO000OOOO0OUDODOOOOOOO
000 Unicode 00000 DO0O0ODOOODOOOODOOODODOOO str() ODODOOO0ODOODOOOODOODO

16 030000000 PythonOOO
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0000000000000 0bo000@U:IDLECOOOOODOOO Python20000000000
OooO0o0O0 ASCIOOO0OO0O Unicode 0000000000000 DOOODOOOOOOODOODOOOOO
go0oooooooOoooooooooooooo0ooooo00ooDoooO0gg Python30000O
ooooooo)

>>> u"abc"
u'abc’
>>> str(u"abc")
'abc!
>>> u"""c37"a4""c3""b6""c3” "bc"
u'\xed\xfo6\xfc'
>>> str(u"""c37"ad4”""c3""b6""c3" "bc")
Traceback (most recent call last):
File "<stdin>", line 1, in ?
UnicodeEncodeError: 'ascii' codec can't encode characters in position 0-2: ordinal.

—not in range (128)

0000000000000 0OD0 Unicode0 OO0 80000000000O00O00O00O0OUnicodeOOO0O
00 encode () DO0OO0OO0O0OO0O0OO0O0OOOO0OO0O0DOO0OOOCOO0O0O0O0DOOOOCOOOOOODOOOO
goboooboooooooooboOooboooooooooono

>>> u"""c377ad” "c3""b6""c3” "be".encode ('utf-8")

"\xc3\xad\xc3\xb6\xc3\xbc'

0000000000000 0000000000000000 Unicode JOODOOOOOOOOO
unicode () 00000 20000000000000000000

>>> unicode ('\xe3\xad\xc3\xb6\xc3\xbec', 'utf-8')
u'\xed\xfo6\xfc'

314 000

Python 000 OO0 (compound) D0 0000000000000 0O0O0OCOOO0OOOOOOOODODOOO
0000 ooo (s 0000000000 (@U)bOooooooOoDODOOoDDOODDOODDOODOODOO
ggbobooboobbooboobboobooboooboobbooboobo

>>> squares = [1, 4, 9, 16, 25]
>>> squares
[1, 4, 9, 16, 25]

000 (@OO000000OC000000D00 (sequencey0)0O0O0O00DO0O0O0O0O0O0ODOOOOOOOO
gopooon:

>>> squares[0] # indexing returns the item
1

>>> squares[—1]

25

Jooooooo)
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(O0ooooooooao)

>>> squares[-3:] # slicing returns a new list
[9, 16, 25]

gogoooooboobooobooboobobooboobbooboobbooboobbooboobo
g@o)obooooooopooooo:

>>> squares/|[:]
[1, 4, 9, 16, 25]

gobodoooooboooooooooooooon:

>>> squares + [36, 49, 64, 81, 100]
(1, 4, 9, 1e, 25, 36, 49, 64, 81, 100]

00 (mmutabley 0000000000 O0000O (mutabley 0000000 O000O00O0ODODOO0O0OOO
goood:

>>> cubes = [1, 8, 27, 65, 125] # something's wrong here
>>> 4 %« 3 # the cube of 4 is 64, not 65!

64

>>> cubes[3] = 64 # replace the wrong value

>>> cubes
[1, 8, 27, 64, 125]

append () 0000O0ODOOO0ODOOOODOOO0ODOOO0ODOOOOOODO (MOOODODDODODOODOOOOO
goopooooo):

>>> cubes.append (216) # add the cube of 6
>>> cubes.append (7 ** 3) # and the cube of 7
>>> cubes

[1, 8, 27, 64, 125, 216, 343]

goooooobooboooboobooobooboobboobuoobbooboobbooboobo
goooooo:

>>> letters = ['a', 'b', 'c¢', 'd', 'e', 'f', 'g']
>>> letters

['a', 'b', 'c', '4d', 'e', 'f', 'g'l

>>> # replace some values

>>> letters[2:5] = ['C', 'D', 'E']

>>> letters

(a', 'b', 'C', 'D', 'E', 'f', 'g']

>>> # now remove them

>>> letters[2:5] = []

>>> letters

['a', 'b', 'f', 'g'l

>>> # clear the list by replacing all the elements with an empty 1list

>>> letters[:] = []

Jooooooo)
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(Cooooooooo)

>>> letters

[]

ggbobd len()y DOoO0DOODOODODO:

>>> letters = ['a', 'b', 'c', 'd']
>>> len(letters)
4

oooooooooo@oooooooooooooO)booooobooooon:

>>> a = ['a', 'b', 'c']
>>>n = [1, 2, 3]

>>> x = [a, n]

>>> x

[('a', 'bB', 'c'l, [1, 2, 3]]
>>> x[0]

['a', 'b', 'c']

>>> x[0][1]
le

32 000000000000

0000020020 000000000000 PythonOODOOOODOODODOOFibonacciODODODODO
gooboboboboooooboooboon:

>>> # Fibonacci series:
# the sum of two elements defines the next
. a, b=20,1
>>> while b < 10:
print b
a, b = Db, atb

o 0w N

gogboboooboobooobooboobboobg

- 000000 0000000 (multiple assignment) D00 0000:00 a0 0000000000
oooo0100000000000000000000000000000000O0O0O0O0O0O00O0
cooboboooobooooooooOoooOooobooOoobooOoOooooa

*whileOOOD (D000 b < 10)0000000000OC0O0OO (MOO0O0)O0O0OPythonO OO
cooooooooooOoOooOOOOOOOOCOOCOOOOOOOOOOOOoOoOoOoooooooooo
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0000000000000000000 100000000000000000000000000
0000000000000 000000000000000000000000000 CO000O
000: 00000 <(@O0000)0 >@0000)0==(000)0 <=(000000000)0 >=
(000000000)I000 '=(@00000)0000

« 0000 OO (body) D OOOODO (indent, 000 )000000: 000000 PythonOOOODOO
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
O@ooD)ooooooooooO0ooooooooO00OPythonOD0O0O00O0O0DOODOOOO
gbobooooobobooooboobobooo,bobooboboboboboboboobbooDbo
gooo0ooOoooOdoOO0O0ooOdoDOoO0oOodDOoU0oOoOo@EUoooDOoOooOU0oDoUooOoDoooogo
0000000000)0D00D0D0O00D000D000000000000000000000O0o00n
gboboooooooooobooboboboboooooooboobooboboo

cprint 00000 (10000000)00000000000 print00@O0OOOODOOOO)O
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon

>>> i = 256%256
>>> print 'The value of i is', i
The value of i1 is 65536

gobooboobbooboooboobooboboobo

>>> a, b =0, 1

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

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

cooobobooooboooooboooooooOoOooOooOoOoooOooobooooooOoOoOoOooOoOoOoooOboOonon
ooooooooboobooooboooooon

20
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Joboooobobooddd

goobooobbo whileObogogooogoobooobboobboobboobobuooobooobo

goboooooooo

41 if O

ggbobooboobboob ifgbboobooo:

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

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

print 'More'

More

000000 elif0000000000O0 else000000000ODOODOOOOODOO ’elif’ O elseif’
gbobobobobooobooboobuobuobobobooobooboon 4if...elif . elif ... 000000

0000 switchOO cased 00000 OOOO

4.2 for [

Python O for OO0OOO00 COODO Pascal D0 DOOOO0O0O0D0ODOO0O0DO for000000DO0OOO
(Pascal OO D)00O0OOO0O0DODOOOOODOOOOOOOO(COOOO)ODDODOOODODOOODOO
o000oooOO0O0o000ooOoOO0o0O000O0oOO0O0OPythonD for0O0O0O0O0D0OO0OO0O0OO0O0@COOODOO
0o00)oooooooooooooooooooDooooOoooOooOOoOOOOOODOOODOO:
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>>> # Measure some strings:
. words = ['cat', 'window', 'defenestrate']
>>> for w in words:
print w, len (w)
cat 3
window 6

defenestrate 12

goooooooooooooooooooooooooooooo (@uooooooooboooooooo
oo0)yooooooooooooooOoOoooOooooOoOoooOoboOoOoooOooOoboOoOooooOobobooooon
ooboooboooobooooooooooboogon:

>>> for w in words[:]: # Loop over a slice copy of the entire list.
if len(w) > 6:

words.insert (0, w)

>>> words

['defenestrate', 'cat', 'window', 'defenestrate']

4.3 range () OO

gobooooooooboo0oboboooobobo0dn range() OOO0OO0O0O0O0OO0OO0O0OODOCOOO
ooood:

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

00000000000000000000O000000 range(10) 0 100000000000 100
000o0ooooooo00ooooooo00d000range0 0000000 O0OO0O0OODOOO(@MOOO
00000;000000°0000 (stepy 0000000000 0D)O0O0OOO0ODOOOOODO:

>>> range (5, 10)

[5, 6, 7, 8, 9]

>>> range (0, 10, 3)

[0, 3, 6, 9]

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

OgoooooooooooooooobobobbbibD range() O len() DOOODOOOOQOoOooog
oo:

>>> a = ['Mary', 'had', 'a', 'little', 'lamb']
>>> for i1 in range(len(a)):

print i, al[i]

0 Mary

(@oooooon)
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(O0ooooooooao)

had

a
little
lamb

=sw D

gobbOo0obO0odl enumerate () DOO0OD0DO0ODOOOD O0ODOOODDOO DOODOODOOO

4.4 break [J[] continue 00000 elsel

break OOOCOOOOOOOOODOOD forOOO0OwhileOOOOOOOODO

00000 else 00000000000 DOO0OO (for0)00000000ODODOO0O0O0ODODOOOOO
00000o0000 (whileO)OOODOOOOOOOODOOOOOOO breakOOODOOOOOOO
gobbooooooooooooobooooobooobooobooooooboOooDo:

>>> for n in range (2, 10):
for x in range (2, n):
if n % x == 0:
print n, 'equals', x, 'x', n/x
break
else:
# loop fell through without finding a factor

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 x 4

W 0O J o U1 B W N o

equals 3 *x 3

(000000000000 0000000000O: else00 if0 00000 for00000O000O
ooo)

0000 elsed0d0O if00 else000 try OO elsed 000000 try OO elsed 00000
0000000 000onob0O0Odnd elsedd breakD00OOODODOOOODODODOOOO try oo
ooooooooooooodnD ocoooooogoo

continue 00 COOO0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOOODOOODOODOOODO:

>>> for num in range (2, 10):

)

if num % 2 ==

print "Found an even number", num
continue
print "Found a number", num

Found an even number 2

(ooooooo)

4.4. break 00 continue 000000 else 23
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(O0ooooooooao)

Found a number 3
Found an even number 4
Found a number 5
Found an even number 6
Found a number 7
Found an even number 8

Found a number 9

4.5 pass []

passU000O00O0DO00O passO00000O0O0O0O0O0O0O0O0ODOOOODOOOODOOOOOOOOODOO
goboooooooon:

>>> while True:

pass # Busy-wait for keyboard interrupt (Ctrl+C)

gobobooboobbooboobbooboooboo:

>>> class MyEmptyClass:
pass

pass 0000000 100000000O0O0O0OODOOOOOOCOCOOOCOOOOOOO0O00O0O0O0O00O00O
gobobooboobooboboboboooboboboboboboobobOob passbbobobOobOOOO
gog:

>>> def initlog(xargs):

pass # Remember to implement this!

46 D000 O0OOO

00000000 (Fibonacciseries) 1 D0 000000000000 0O00O0O0O0OOO0OO:

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

>>> # Now call the function we just defined:
fib (2000)
0112358 13 21 34 55 89 144 233 377 610 987 1597
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def 0000 OO0 (definition) 00000000000 def 0000000000000 O00DO0O0OOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
ooboooo

oooooooOooooo0o00ooOoOo00ooOOo00oOOO0O00OOO00ODOO00DODO0DDODOO
0000000000 O0O0Od (documentation string)d 0 00 docstring 0 000000 (doestring DO OO0
oopooooooooooo bopooooooooo0)0oooooooooOOoOo0oOoOoOO0o0oOoDOo00n
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
oooooooo0ooo0o00oooO0o00ooO0O0O0bDoO0O00oOoO0O00oOoOO00oOoDOo0o0ooDOon
gogod

000 00 (execution) 00 0000000000000 000O0O0000O0O0O0000O0OO0O0O (symbol
table) 0000 0000O00O0O0OCOOO0O0O00O0O0OOOOOOCCOCOOO0O0O0O0O0OODOOOCOOOO0000
gobodoobooooboooooooooobooooboooooooooooooooooooooooon
gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
goboooboooooooooboooobooooboooooooooOoooooDoooooDOboOooDboboOooon
000000000000000000 (globalO0O0O0O0O0O0O0O0O0O0O0OOO)OCCO0OOO

00oo0oooooooooUooo (0o)yooooooooooooooooooooooooooooo
0000000000000 0o00ouoononD 000 (callbyvalue) 00 O00000DO0OOCOOOO (O
000 O (value) D0O0O0O0000O0O000O0 OO (reference) 000 0000000000000 0OO00O0OO
00)'0000000000000000000000000000000D000000D00000DDO0
goboboooboon

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
0000000000 (user-defined function) 00 0000000000000 0O0O0O0O0O0OOOOODOOO
gobooobooooboooooboooboooooooooooooooooooooooooon:

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

000000000000 fib0000D00O0O0O0O0O0O0000000 (procedure) OO OODOOODOO
gooobobooboooobooDb recvrndbgooobgoboboobo0obOobOo0obOob0OooDbDOn
000000 None0O0O000O0((@MOOO0O0O0O0O0O0O0O0O0)0 NoneOOOOOOOOOOOOOODODO
goboboobuooboobboobuoobboobooouboobD print bbb ooboonoOe:

>>> fib (0)
>>> print £ib (0)

None

gogboboooboobbooboobboobooboooboobbooboobbooboon:

1 00000000000000000 (call by object reference) 1000 000000000000000O0000000COO0
ooooooooOoo0O0o0oO0oOO0ooOO0OO0O00O0ODOOOO0OOO0OO00DO0OOO0OO(@ObOOOODOOOO0ODOO0ODOO)0O0000
gooooooooooooooo

46. J0O0DOOOO 25
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>>>

>>>
>>>
[0,

def fib2 (n):

"""Return a list containing the Fibonacci series up to n."""

# return Fibonacci series up to n

result = []
a, b =20, 1
while a < n:

result.append (a) # see below

a, b = Db, atb
return result
£100 = £ib2(100) # call it
£100 # write the result
i, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

0000 PythonOOOOOOOO0O0O0O0O0O:

s return 00000000000 00000O0 returnd00000000O0ODOODO NoneODOOO
boooobobobdb NnoneOoooog

e 0 result.append(a) 000000000000 result O OO0OO (method) D000 OO0O
0000000000ooooooo " oo0D0o0D’0oDoD000000 ocbjODOOOOOOOOOO
(0000000000 O0)0 methodname 00000000000 D0OOOOOOOOOOOOOO
00 obj.methodname 000000000 DOOCOOOO0OODOOOOUOOODODOOOOOOO
00000000ob00o0oo0O00o0o0oObO0o0o0o0bO0o0oDOODO0o0o0DoDooooDoObOOoOoOo (oo
(class) 000 0000000000000 0O0O0OOOOOOOOOOOOOOOOOOOOOO)O
J0o0boo0dogoioD append () JOO0ODODODODOOODODOOOOOODODOO;O0D0000O0DOO
00000000000000000000000 append () O result = [a] OO
ddodooooooooo

result +

4.7 0000000 ODOOO

oooooooo0ooooOo0o0oooO00oooO00ooOo00oOoOO0o03000000000000000

ggoobooobooboo

471 000000 O0ODO

gogboobooobooboboobooboobbooboobobooboobobobooboobboboboobo

gobooobooooooooobooooooooooooood:

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

Jooooooo)
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(Cooooooooo)

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

print complaint

gooooobooooboboboooog:
s J0D00O0ODODOO0ODO: askok('Do you really want to quit?')
s J00000D00DO0ODO0ODOO: ask0k('OK to overwrite the file?', 2)

0D 0O0OO0O0ODODO: askok('OK to overwrite the file?', 2, 'Come on, only

yes or no!')

gbobod inboobboobboobboobbooboboobbobobooobboobobboonoDboo
goooooooobogod

0000000000 0000000000000 000000 00DoogO (scope)doooong

def f(arg=1i):

print arg

050000000

O0000:0000000 100000000000000000000000000000000DO0O0d
gooooooooooboboboooooboooooobobobobobooooboooDobOobOoDboo
gboooooog:

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

print f£(1)
print £(2)
print £(3)

cooboocooboooboooo

(1]

gobogboobooobooboobooboobooboobobobobboobooboobooboOobLog:

def f (a, L=None):
if L is None:

ooooooo)
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(O0ooooooooao)

L =[]
L.append(a)
return L

472 0000000

000 kwarg=valueOOOOOO OOUOOOOO OODOODOOOOODOODOOODOODOODOOOODOD:

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, "!"

000000 (voltage)OOODDOOOO (statelJactionOtype) 0000000000 000O0OO
gooboboboboooogd:

parrot (1000) positional argument

parrot (voltage=1000) keyword argument

( # 1

( # 1
parrot (voltage=1000000, action='VOOOOOM") # 2 keyword arguments
parrot (action='VOOOOOM', voltage=1000000) # 2 keyword arguments
parrot ('a million', 'bereft of life', 'jump') # 3 positional arguments
parrot ('a thousand', state='pushing up the daisies') # 1 positional, 1 keyword

gogbooboooboobooood:

parrot () # required argument missing

parrot (voltage=5.0, 'dead") # non-keyword argument after a keyword argument
parrot (110, voltage=220) # duplicate value for the same argument

parrot (actor="'John Cleese') # unknown keyword argument

gboboooocoooobooooooooboooooOoobOoboOoOooOoboOoboOooobDOobObobOoOoOoOoOoDOon
gooooooboobobooboobDOoOooOOo0obOOo0oobOOooDbOOo0oDbDO0O0 WOo00actoronm
parrot 0O000O0O0O000O0O0CCOOO0O0O0) OO0OO0OOOOCOOOOOOOCOOOOOOOOOCOOO
000000 (0DO000parrot (voltage=1000) 0000 OODOOODOOOOOOOOODOOOO
goboooboooobooooo:

>>> def function(a):

pass

>>> function (0, a=0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

TypeError: function() got multiple values for keyword argument 'a'

gooobbo x+»name 0o ooogoobboooobobbO0oooobbboooobbbooooobobo
000000000 (typesmapping 00 0)00000000 +xname D xname 00000000 O0ODOO
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ooooooooooooooooooooOoooOobOOoOo(@ooooooo)boboOoooboobooooon
00 (»name 0 »xname 0000000000000 OCOCOCOOOOOOOOOOOOOOOOO:

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

print kw, ":", keywords[kw]

gogoboobooobod:

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

goboooboocoobooooo:

-— 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

gooobboooopobbooobbibddg keys() bOooobbbooobbbooooobobo
gboobobob0Osort () booooooboobobOobOoboOooooboobobOoboboo

473 D0O0O00O0O0O

goooooboobbooboobboobobooboobboobuoob bbb booboobo
goooooooooooo @Woooooooo oobo)booooOoobooOoooOobboOobooooobooo
gogbobooboooboobooobo

def write_multiple_items (file, separator, =*args):

file.write (separator.join(args))

474 00000000000

ggbooboooboobobooobooboobbooboobbooboobobooboobbobboobo
gogboboobooobooboobobuoobboobbuoobbOobibd range() ODOO start U stop 0 0O
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gbooooooooooooooboooboooooooooobooooooooboo ~000o00o0o0oon
ooboooboooooooooboooon:

>>> range (3, 6) # normal call with separate arguments

[3, 4, 5]

>>> args = [3, 6]

>>> range (xargs) # call with arguments unpacked from a 1list
[3, 4, 5]

goobobob«=+x0000000Db0DbO0O0O0O0OO0OOObOO0obObOobOOOOnL:

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

>>> d = {"voltage": "four million", "state": "bleedin' demised", "action": "VOOM"}
>>> parrot (xxd)
—— This parrot wouldn't VOOM if you put four million volts through it. E's bleedin'.

—demised !

475 0000

oboo00 lampbda 000000000000 O0O0O000O00OC0O0O000O00 lambda a, b: a+tb00
gobooooboooobooooooOooooOOoOoOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
goboooboooooooooboooobooooboooooooooOoooooDoooooDOboOooDboboOooon
gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
oobooooooooobooooboooooooooogon:

>>> def make_incrementor (n) :

return lambda x: x + n

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

42

>>> f (1)

43

goooooooooooobooooOoooOoOoooOoooooo 10O0OO0OO0OODDOODODOODOODOO
gobooooooon:

>>> pairs = [(1, 'one'), (2, 'two'), (3, 'three'), (4, 'four')]
>>> pairs.sort (key=lambda pair: pair[1l])

>>> pairs

[(4, 'four'), (1, 'one'), (3, 'three'), (2, 'two')]
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476 000000 OooooooOO

ggboobooobooboobooboobobooboobbooobooboooboobbobo

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
goooooooooooOoooooooooooOoOooooooDpooooOo0ogo@ooDooooooo
ooooooooooooooooooOoooOo)yooooooooooooooOooooooooobooooon
gooboooo

goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobooooooooooooobooooboobo0ooboooooooooooooOooooDoOoboOooDbboooon
gobooooon

Python OO O OO0OO0O0OO0O0OO PythonOODOODODOODOODOOOOCOCOODODOOOOOOOOOOOOO
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
oboobooooboooobooobo ooooobobooboooobooboooboooobDOoboOooOobobooooOoon
(CoboooooboobooOoOoooOooobooOoOooOoOoOoOoOoOoObOOO0O0OOOoOOOOO0OOOObOOOOoODOon
goooooo)ooooooooo ooo”0o0ooooooooOoDOOODOOODOOODOOODOOODOOO
gobooooooooooooobooooboooobo0ooboooooboooooboooooDOoDOooDboboOooon
oooooooooooooooOooooooOooooooOoboo(@oogUuOoooOooOooooOo)yoooaon
gobooooood

goboooobooooooooobOoOobobooOooooog:

>>> def my_function():

"""Do nothing, but document it.

No, really, it doesn't do anything.

mwn

pass

>>> print my_function._ doc

Do nothing, but document it.

No, really, it doesn't do anything.

48 D00:000000000O0O

goooooooooooo python 000000000 OOO0ODOOOOO0 OODOOOOODOOO OOOO
gooooooooooooOoDOoOooOoOoO0bOOoOoOo0bOOo@EWUooOoboOooo booooboo)oo
goboooboobobooobooboobbooboobbooboobbooboobbooboboobo
gooboboboooooooboobobobooooooobooboboboboooo

Python OO OOOODOOOCOOOO0O0O0O0O0O0ODOOOOOOOOOO0OPEPSODOOOOOOOOOOO
ooo0o0o00ooooo0O0000o0oooO00000o0Do0O00 PythonODOOOOOOODOOOOOO
gobooooooooooooboooboooon:

- 000000000 4000000000000000

48. O00:00000000OOO 31
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00400 (0O00OOOOO0OO0)OOO00OO0DOOOO@OOO0)OOOO0DODOOODOOOOOOODOO
oooobobooooooooooooooOoobooboOooooooon

- 0J000O00OODOO790000000000000O0O0O00O0ODOO

gobooboobbooboobooobooboooboobbooboboobboobbooboo
gboooooobobobobooooobooogoobgo

gobooboobboobooobooboobbooboboobbooboo
000000000 DOOOODODOOOOO
e docstring 00 OO OO0

e JO00ooooooooooobbbbbbbooooobobobbbbbbbbobbbb:a = £(1,
2) +g9(3, 4)0

0000000000000 000000000O00D00O00 camelCase DOOOO0OO0O0OOO
lower_casewith underscores 0O OOO0OOOOOOOOOODODO self 000000
0100000 (@od0ob0doodobO0 oo ooo)yoooooooaa

e J0000O0O00OO0DOCOOO0OOOODOOOOOOOOOOOO0ODOOOO0OO0OODOOOOOO0OO0
oooOooOooooo ASclioooooooobooo
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050

HRERERERN

aggo

5.1

goog
oogd

list.

list.

list.

list.

list.

list.

goobooboooboboobooboooobooboobbooboobboobboobboobo

goboggoouoood

Jd0d0o0o0ooooooooobobobooOooOoooOo00000000d00oooooooooooooboon
a:

append (x)
J000ooooooonooboboboOoD allen(a):] = [x]0O00O0O0OO0O

extend (L)
0000000000000 00O000O000oO000O00o00b000b000b00 allen(a):] =
Loo0ooooag

insert (i, x)

cooooooobOoOoo0ooOoCoOo l1gboobDOobOoooOooO0obo0booobDoogoOoDOoo
O00D0ODb0O0000b00DbD0O0O0DO a.insert (0, x) DO0OOO0O0ODODDOOOOOODOOO
a.insert (len(a), x) O a.append(x) ODOOOO0O

remove (x)

coobood0xooboooobooooooOoooobOocOooboboOooooooboooooooo

pop ([i])
000oooo0o0ooooOo0o0oooOo00oooOo0o0oooO00ooOoO00DooOoOO0o0oooOoOOoOooo
gbbodobobO a.pop()y DOOODOOODOOODODOOODOODOOODODOOOOOODOODOO
00 @O00000 (ignature) J 000000000000 O000O00O0O00OOOO0O0OOOOO
000000000000 00O00DO0O0ODOO0O00O0OU0DOOOOOdgd Python Library Reference O O
O0000o0oooooboboon)

index (x)
0000000 xOo0oO0oooo0ooooooooooooooooooo0oooooooooon
ooo
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list.count (x)
00000 xO000oOoOoOoOooooao

list.sort (cmp=None, key=None, reverse=False)
O0000000000000000 (nplacel 00000000000 OOOOOOOOO)0O0OO
Oo000000000000000000000000 sorted () ODOOO0OOOOOOOOO

list.reverse ()
0000000 00O0b000o0o00o0oO0ooooono

gogbobooboobbooboobbooboobn:

>>> a = [66.25, 333, 333, 1, 1234.5]

>>> print a.count (333), a.count(66.25), a.count('x")
210

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

>>> a.append(333)

>>> a

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

1

>>> a.remove (333)

>>> a

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

>>> a

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

>>> a

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

1234.5

>>> a

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

insert, remove,sort UOUOOOO0OOO0OOOOOOOOOO0OO0OOOOOOOOOOOOOOOOO0
00000000o0o0o0o0o0O0O0O NoneOOOODOOOOOOO PythonOOOOOOOOOOOOODOO
goobobobobooooooon

511 0000000000000

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
000000 0OooooOog (Clastin, firsst-out”) D 0000000000000 0O0O00O00O append() OO
o0oo0oo0oodoouooooooodn pop() DOODODOOOO0OOOOOOODOOOOOOO
gooboooon:

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

(Jooooooo)
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(Cooooooooo)

>>> stack

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

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

>>> stack.pop ()

>>> stack
[3, 4]

512 0000ooOoOooOoOO

ooooOooo (quewe) 0000000 0O0OCOO0OO0OOOODOOOCOOOOOOOOOODOOOOOOO
(first-in, first-out”) D 0 00000000 CO00000O0O0OOO00O00O0ODOOOO0O00OODOODO appendd O
O00O0OpepOOODODOODODOODODOOODOOODOOOOOOOOOOOInsert0000000pop0OO0O0O
gooobooboboboooooooobooobobobooooobooooboobobobobobobooooMm

go00b0000 collections.deque 00000000 O00OODOOOOODOOOOODODOOO
O00OOappendd 00 0000pop000000OC0COCOCOCOCOODOODOOOODOOODOOOOOO:

>>> from collections import deque

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

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

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

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

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

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

513 0DO000Ooooooooooo

gogboooobmuooboboobobooboboobuobbo0obOn filter(),map (), reduce ()
god

filter (function, sequence) DOO00OOO sequence D000 item OO0 function(item) O
00000000 0DO0O0DOO0OOO0O0ODDOO0DO sequenced str 0 unicode D tupleOOOO
00000000 0DO000O0000DO 1ist 000000000000 0OOODO 3000 500000
oopbooooooon:

>>> def f(x): return x $ 3 == 0 or x % 5 ==

(ooooooo)
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(Cooooooooo)

>>> filter (f, range (2, 25))
[3, 5, 6, 9, 10, 12, 15, 18, 20, 21, 24]

map (function, sequence) DOO0ODOODO sequence 0000 item D000 function(item) OO
go0b0o0O0O0o0bO00O0O0OO0bO0o0ObO0O00ObO00ODOOO0ODbDO0O0OOOO0OO0ODOODOOODODOODbDOOn
ooad

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

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

gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOoOoOooboOoOoOoOoOOoOoOOOoOoOoDbboOoOon
gooooooooooooooooooooooo(@oooooOoOoooooooooboOooooooo
0000000000 NoneOOOOOOO)ODOOO

>>> seq = range (8)

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

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

reduce (function, sequence) 0000000000 O0O0ODOO 2000000000 functiond OO
oodd sequence 1O O0ODODODO0O0OODODODOO0ODODOOOODODODOOUODODODDOOODODDOOODDO
go0d00ooo0oobO0oooboOo0ooooOooob0 100 1000000000 b00o0o0ooDOoOobOoOoooa
ooao

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

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

goboooobooboboooboobooobobooboobbooboobbooboobbooboboobo
googo

j00d0oo0d0oodoo0o0oDoOd0oOod0ooO0oU0DoO0U0oDoO00oODoDooDoOOooDoOOoOoooOon
gobooboobooobogoooooboobooobobooboobbooboobboobbOoobooo
gogooooooobobbobobobbobooooooooooboobobbobbbooooooobobbobbobobo
ggo

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

return reduce (add, seq, 0)

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

>>> sum([])

0

36 05000000



Python Tutorial, 0 000 2.7.17

oobooboooobod sum() OO0O0OO0OO0O00OO0DOOOOODOOOOOOOOO0ODOOOOOOOOO00
000000000 sum(sequence) UO00O0O00OO0O0OOO0O0OOODOOOOOOOOO

514 00000000

0000o0o000o000o00000o000b0O000000000000000000000000 iterable
(boooooooooooo)ooooooooooooOoDOOOOOOOOOOOOCOOCOOOODOODODBO
gobooooooooooooboboooobobooobooooooboooooDoog

ooboooboooooooooboooboooon:

>>> squares = []
>>> for x in range (10):

squares.append (x**2)

>>> squares
(o, 1, 4, 9, 16, 25, 36, 49, 64, 81]

goboooooooooogn:

squares = [x**x2 for x in range (10)]

000 squares = map(lambda x: x*%2, range(10)) 00O00O0OO0O0O0OOOOODOOOOOOO
ooo

000000000000 00 00 for00OO0O0ODODD0O0OO forD if00000000000DODOOO
oob0o0o0o0D fer0 if0000000O0DOCOOOOOOODOOOOOOOOOOOOOODOOOOO
oooooooo0o2000000000000000000000000:

>>> [(x, y) for x in [1,2,3] for y in [3,1,4] if x != y]
(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

ggbobooboobobad:

>>> combs = []
>>> for x in [1,2,3]:
for y in [3,1,4]:
if x = y:
combs.append ( (x, Vy))

>>> combs
(1, 3), (1, 4), (2, 3), (2, 1), (2, 4), (3, 1), (3, 4)]

forO0 if000000O0O0O0DOO0OO0DOCOODOOOOOOOOOOOOOD0

oooooooo(@:000000 (x, y)yOOO)OOOOOOODOOOOODOOO

>>> vec = [-4, -2, 0, 2, 4]

>>> # create a new list with the values doubled

(ooooooo)
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(O0ooooooooao)

>>> [x*2 for x in vec]
[-8, -4, 0, 4, 8]
>>> # filter the list to exclude negative numbers
>>> [x for x in vec if x >= 0]
[0, 2, 4]
>>> # apply a function to all the elements
>>> [abs (x) for x in vec]
(4, 2, 0, 2, 4]
>>> # call a method on each element
>>> freshfruit = [' banana', ' loganberry ', 'passion fruit ']
>>> [weapon.strip() for weapon in freshfruit]
['"banana', 'loganberry', 'passion fruit']
>>> # create a list of 2-tuples like (number, square)
>>> [(x, x»*2) for x in range(6)]
[0, 0), (1, 1), (2, 4), (3, 9), (4, 16), (5, 25)]
>>> # the tuple must be parenthesized, otherwise an error 1is raised
>>> [x, x*x2 for x in range (6)]

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

[x, x*xx2 for x in range(6)]

SyntaxError: invalid syntax
>>> # flatten a list using a listcomp with two 'for'
>>> vec = [[1,2,31, [4,5,61, [7,8,9]]
>>> [num for elem in vec for num in elem]
[, 2, 3, 4, 5, 6, 7, 8, 9]

goboooooooboooooooooooooboooooogn:

>>> from math import pi
>>> [str(round(pi, 1)) for i in range(l, 6)]
[*3.1r', '3.14', '3.142', '3.1416', '3.14159"]

gobooooooooon

gogbobooobooboooboobooobobooboobbooboobbooboobboob

000004000030 000003x40matrix00000000:

>>> matrix = [
1, 2, 3, 41,
[5, 6, 7, 81,
[9, 10, 11, 121,

0000000000 0matrix 0000000000O:

>>> [[row[i] for row in matrix] for i in range (4)]
(ry, s, 91, 12, e, 101, I3, 7, 111, [4, 8, 12]]

gogboboooboobbooboobbobobioobibo forbgbbobboobboobbooboon
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gobooooooooood:

>>> transposed = []
>>> for i1 in range(4):

transposed.append([row[i] for row in matrix])

>>> transposed
(e, s, 91, [z, e, 101, (3, 7, 111, [4, 8, 12]]

ogoboooooooooooobooooobooooobog:

>>> transposed = []
>>> for i in range(4):
# the following 3 lines implement the nested listcomp
transposed_row = []
for row in matrix:
transposed_row.append (row[i])

transposed.append (transposed_row)

>>> transposed
tex, s, 91, (2, e, 101, [3, 7, 111, [4, 8, 12]]

gooooboboooooobodoooooboooooobboOooooonD zip() OOOOOOOOOOO
gooood:

>>> zip (*matrix)
[, 5,9, (2, 6, 10), (3, 7, 11), (4, 8, 12)]

goboooboooooooooboocoobo obodbobobooboobo oooooooooag

5.2 del U

gooooobobbboooobbbbboooooobobbboooooobobobbbooooonDbn del
g0ob0db0Opop() DO0OODOODODODOOOLOOOD delbO0OO0OOODODODbDOOOOOOO
gooboooooo0ooogooO @Uooo00ooodUooDo0o0ooooooooOooo)yboooDooooo
gooog:

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

>>> a

[1, 66.25, 333, 333, 1234.5]

>>> del af[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del a:]

>>> a

delO0OD0OO0OOO0OOOOOOOO:

5.2. del O 39
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>>> del a

00000000 «.0O00O0O0OO@DO0OD ab0OD0ODOODLD)DODODODODODO delO0OOO0OODOOO
gooboobobobooon

53 000000000

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
00000000 00000 (sequence) D000 (typesseq0 0 0)0O000D00OO0O PythonOOOOODO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
00000:000 (uple)00O00O

goboooboooooooooobobocOooobooobooooOoOooOoOooOoboOooDog:

>>> t = 12345, 54321, 'hello!'
>>> t[0]

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

.u=+¢tt, (1, 2, 3, 4, 5)
>>>
((12345, 54321, 'hello!''), (1, 2, 3, 4, 5))
>>> # Tuples are immutable:

. t[0] = 88888
Traceback (most recent call last):

File "<stdin>", line 1, in <module>
TypeError: 'tuple' object does not support item assignment
>>> # but they can contain mutable objects:

v o= ([1, 2, 31, [3, 2, 11)
>>> v
(L, 2, 31, I3, 2, 11])

ggbooboooboobobooobooboobbooboobbooboobobooboobbobboobo
0000000000000 0oo0o0o0ooo0oooooooooo@ooooooooooooon
gOo)ooooooobooOoooOoOoooOooDOooDOoOoDboO0oboODbDoOO0bObOOoooooDooooboOoo
gogboboobooboobobooboooboo

goooboobooboobooboooooobobobobobooobooogobDobDobobobobobooo
(immutabley D0 0000000000000 COOOO0O000000O0@OOOOOO0OOOOO)OOO
000000 (@O00O namedtuples000OD0OOO0)O00O0O0OCODOOOOOOODOOOOODODOO
000 (mutableyOOOODOO0O0OO0ODOOOODOOOOO0ODOOOOO0ODOODOOOOOOODOOO
gogd

gopoooOo0 1oood0oooO000ooo0ooDoOd0oooogoooDoO0UooooOooOooooOoon
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
goo(@UobodbooUoodoooUoOodboUoogbD)bOoooOobOoOooUoUoooDUoooooOooogoo
gogboooobooboooood:
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>>> empty = ()
>>> singleton = 'hello', # <-— note trailing comma

>>> len (empty)

>>> len(singleton)
1

>>> singleton
('hello',)

O t = 12345, 54321, 'hello!' 0O ODO0OO0OOOQO (tuple packing) 0 000 O0O 12345, 54321,
'hello!' 000000000000 O0DOOOOODOOOOODOO:

>>> x, y, z = t

000000 OoOoOooOoOooOoOoOooO (sequenceunpacking) 000000000000 0ODOOODOOODOO
gooboobobobooooooooooboobobobooobooobooboobobobobobobobooo
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gooboboboooooooobobobobooo

54 000

Python OO0 OO (ser) DO000DO0O000O0O0O00O0OOO0ODOO0OODOOO0ODOOO0OOOOOOODOOO
00000000000 000 Setd0DO000O0O0ODOO (union)d OO (intersection)d O O (difference)d O
00 (symmetric difference) 00000000000 0OOOQCOODOOOO

0000000 set() 000 set000000000000000000000:000000000000
set () 000000000 DOOD ((}J000D)0000000O000DO0O0OO0O0DO0O0OO0OO0O
nfulalulalulafulafaluls

gobooboooobooboobboobd:

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange', 'banana']
>>> fruit = set (basket) # create a set without duplicates
>>> fruit

set (['orange', 'pear', 'apple', 'banana'])
>>> 'orange' in fruit # fast membership testing
True

>>> 'crabgrass' in fruit

False

>>> # Demonstrate set operations on unique letters from two words

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> 3 # unique letters in a
set(['a', 'r', 'b', 'c', 'd'])

>>> a - b # letters in a but not in b

set(['r', 'd', 'b'])

(ooooooo)
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(Cooooooooo)

>>> a | b # letters in either a or b
set(['a', 'c', 'r', 'd', 'b', 'm', 'z', '1'])

>>> a & b # letters in both a and b
set(['a', 'c'])

>>> a " b # letters in a or b but not both
set (['r', 'd', 'b', 'm', 'z', '1'])

bbb boobbsetb0o0boobOoOoOoDOO:

>>> g = {x for x in 'abracadabra' if x not in 'abc'}
>>> a
set(['r', 'd'])

55 00

0000000000 Python JO0O0O0O00000O0000 OO0 (dictionary) (typesmapping 0 00) 000
000000000 0000 (associated memory)” O ”0 0 O O (associative array)” D0 00000000
00D0Do00DoDoO00oo00oo00oo00Do00o0o00oo0oO0ooOoO0oOoD 00 (key)DOOOO
0000000000000 U00o00000O0000DO00000000O0O00UOoDOOooDUOoOoOn
pgootodddddooDbDbbbbbbobbobbobobbb0ldllUUULU o
g ooooobboboobbobobbo0dodddooooogo
0000000000000 00000000O0O0000D0OO0O000 append() O extend() ODOOO
g ooobobbobobobbobbooobooo

00000O0DOO0O0CODOn Od (key): O (value)DOOOODOOOOCOOODOO@WODODO)OOOODO
0000000000000 00O0O00DDOO (race)000: {}0000DDO0OODOODOOODOOODO
OOkey:valueOOOO0OO0ODO0O0OCOO0O0O0O0OOODDOOOOOO key:valueOOOOOoOoO;000
ggbobooboobbooboobobobbooboo

gboooooboocooobooooooOooooooOoO0obOobOOoOOObocObOobOObOOoObOOOOoOOoDOOn
OO0 delOkey:value 00 0000000000000 O0O0O0O0O0OOOOOOOOOODOODOOOOOO
gobodooboooobooooooooooOooOoobooobooooooooooOoooOooOOoOooboOoon
ooboooooooooo

gbooOobo00d keys() OOoobOOoOoOOOOOOOOOOODODOOOOOOOOOOOOOOOO
ooo0@oOOooooO0000oooooOoOO0O0O00000000n0 sorted() 0O0O0O0ODOOOHOOODOO
gobooobooooooooobodon in00oo00ooooogon

gogboboooboobooboboobod:

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

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

(ooooooo)

42 05000000




Python Tutorial, 0 000 2.7.17

(O0ooooooooao)

>>> del tel['sape']

>>> tel['irv'] = 4127

>>> tel

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

['"guido', 'irv', 'Jack']

>>> 'guido' in tel

True

dict () DOOO0OCOOO0OO0OOCOO0OOCOCOOOOOOOOOOODOOOOOOOOOOOO:

>>> dict ([ ('sape', 4139), ('guido', 4127), ('jack', 4098)1)
{'sape': 4139, 'jack': 4098, 'guido': 4127}

gobbooobooooooOoooobOoOoobooOoOoooOooOoOobDoOooon:

>>> {x: xx+2 for x in (2, 4, 6)}
{2: 4, 4: 16, 6: 36}

gobooobooooooooobodooboooooooooooooooooooog:

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

56 JO00OO0OOOoOooOO

goobbiooobboobobibOld enumerate() UO0O0DOOOO0ODOOOOODLDDOOODOOODODO
goobobobobo

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

0 tic

1 tac

2 toe

ggobooobbooobboobboobobuooobooobUoU zip OODDOOODDOOODO
gooooboobo

>>> questions = ['name', 'quest', 'favorite color']
>>> answers = ['lancelot', 'the holy grail', 'blue']
>>> for g, a in zip(questions, answers):

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

56. J00DO0OO0OOUOOODO 43




Python Tutorial, 0 0 0O 0O 2.7.17

0000000000000 000D0D0DDDOODODODODODODODODODO0DO0O0000O0O0DO0oOoOoOoOoOoan
reversed () DOOOOOO0O

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

print i

= w o3 o -

ooooobooobooooooobooboodnn sorted() OOOO0OO0OO0O0OO0O0O0OO0O0O0O0O0OOO
goboooboooooooooboooo

>>> basket = ['apple', 'orange', 'apple', 'pear', 'orange',6 'banana']
>>> for f in sorted(set (basket)):
print £
apple
banana

orange

pear

ooodoooooboobod iteritems () UO0O00OO0O0O0DO0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0OOO
gooo

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

print k, v

gallahad the pure
robin the brave

gobodoboooobooooooooooooooboodooooooooooooooooooooooon
goboooboooooooooboooo

>>> import math
>>> raw_data = [56.2, float('NaN'), 51.7, 55.3, 52.5, float('NaN'), 47.8]
>>> filtered_data = []
>>> for value in raw_data:
if not math.isnan (value) :

filtered_data.append(value)

>>> filtered_data
[56.2, 51.7, 55.3, 52.5, 47.8]
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5.7 0OO0OOooDoOooOoO

while D if 0000000 (condition) 0000000000000 0O00O0OOOODOOOODOOOODO

00000 in000 not inO00000O0COO0O0O0O0ODOOOCOOOO(@OOOOOOOO)OOOO
gobooogoDb is000 is not 000000 O0DO0ODOOOLOODOOODOODOODOODOD
gobooooboooobooooooOooOoOoOOoO0oOobOOo0oOobOOoOoOoboOoOooOoOOoOobOOOOoOoDbboOoOon
goooooooboobooobooboboooooooooobOooDbOob0DbDbO0@O:1s00 is None
oooooooooooooooOooooOobooOooOoDOOoboOoOoOooOoObOoboO0o0oOo@ooooOoboooooon
00000000000000000000000 Doc-SIGOOOOO))

gbobbodoobobooobobooobo0o0bb a < b ==cbOU0ab0b0Odboooooovpd cOOOOO
gobooooooono

000000 andd or000O00O0DODODOOOOOCOOOOODODODOODOO@WODODODOO
0ooO)oooOdUdOO not000OO00O0ODOOO0ODOOOUODDOODODOODOOODDOOODOODOOOO
0000 A and not B or CO (A and (not B)) or COOOOOOO0OOOOOOOOOOOOOO
not 0O0O0OO0O0OO0O0OO0OOO or000b0ODbOOO0OOOODOODOLOOOOODODODODObOOOO
gooooo

000000 andO or 000000 OO (short-circuwit) 000 000000000CO0O0O0DOOOOOO
gooobobbooooobbooooobbbooobobbooob A cbboBUOOOODODO A and B
and CO0O cOO0OOO0OOODOODODODOOOOOOOODODODOOOOOODODODODOO
ggbobooobooboobboooboon

gobooobooooboooooboocOooboobooobooooooooo

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

'Trondheim’

PythonO0OOCOOCOOUOUOUOOUOOODOCOOOUOOOODDODOOCOOOUOUOOOCOODOOOOOOOO
gobooooOooodoOoboO0ooOoO0U0bDCcOU0U0bODOoOoUOoOooOUOU0bDUU0DD ==000O0OD =00O0O0O
gogbobooboobboobboobbooboo

58 D00O0oOOoOoOOOOOOO

goooooooooooooooooooooobooocoooooobobocoooobooboobo oooon
(lexicographical) 0 0 0000000000000 00000O0O00O0OOO0O0O0O0O0OOOOO0OOOOO
gbobooboocoobooooooooooooooOoobOoboOoOoOoOobOOobOobOOobOboOobobOoooooDOon
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
oooooo0oO0000O00OooOOOoOO0O0O0000000000O0DOOODODOO0O0O0 ASCIODOOOOO
oobooobooooboooooooooobooOooboOoOoobooooboooooboooon
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(L, 2, 3) < (1, 2, 4)

[1, 2, 31 < [1, 2, 4]

'ABC' < 'C' < 'Pascal' < 'Python'

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

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

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

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

gogoboobboooboboooobbbooobobbooobboooobbooobbboooobLbbooon
000o0o0opoooo0o0o0U0oooooo0o00ooooooooooUoooooooO syooooo
00 (string) 00000000000 000000 (wple)000000000D0O0OOOOOOOO* OO
0000000ooo00ooooooooooooooonooo 0000000000000 0onooOoon

1 0000000000000 0000000000000000000000000000 PythonOOOOO0OO0000O0O
goooooooooooo
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HRERERERN

Python 0000000 COCOO0O00O0OOOCOOOOOOOOOOOOOOO0@OOOO)DODODODOOOO
gbooooooooooooooooboboOobobooOooOOobOobOOobOobOboOobooboooOoooDoOoDOon
gboooooooooboooooooooboooboooobooboboobooobooboboobOoboboOobobooD boooo
(script) 0000000000 OOOCOO0OOOOOOOO0OOOOOOOOO0OOOOOOO0OOOOOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gopboooooooooooobbooooooooooooobDoooooboOoooboooooon

o00oo0ooOooO00oOooOocoO00oOoOoOCcPytheonO0DOOOOOODOOOOOOOOOOOOODOOOOOO
000o00DoO000o000O0o0ooU0Doo0O0OD000ooO00oO0O0 00000 (module) 00O ODOO
ooooooooO0oooDoo0o000b00D menO0O000O0(@OOOCOOOOOOCOOOODOOOOOOO
0000000000000)0 impert(OO0OD0)0D000000000O0

0o0oooo pythonOOOOOOOOOOOODOOODOOOOOODOOODOOODOODDO .pyOooOoDOOO
goooooooooooooooo@o00)o0oDoo0o0ooo0U0D cname__0O00O0OOODO
gobooooooooooOoo0ooboboobobooOobOoboOOoO0obboO0ooOoO0OoO0O0Onl fibo.upy O
gobooooooo:

# Fibonacci numbers module

def fib(n): # write Fibonacci series up to n
a, b =20, 1
while b < n:
print b,
a, b = Db, atb

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

return result

00 PythonOOODO0ODDOO0ODOOODODOODOODDOOODDO import0000O0O0:
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>>> import fibo

0000000 fibo000O0O0O0DOODOOOOODODODOOOOOODODODDODOOOOOODODDODOOOOOO
00000000 fiboOOOOOOODODOODOODOOOOOODOODOOODOODOOOODODODOO
oo:

>>> fibo.fib(1000)

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

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

>>> fibo._ name_

'fibo!

gobbooobooooboooooooooooooonn:

>>> fib = fibo.fib
>>> fib (500)
1 12 358 13 21 34 55 89 144 233 377

61 0000000000 O0ODOO

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
gooooooooobooooooooooooooOoOoo ocobO bocooooboooboboOobooooboobooon
00000 O'(@O00000D0000000D0000000D0000000)

gooboooooOoOoOoooUoOoooO0U0oDOoO0UDOoU0UODOo0UbOOoOoUOoDOOoOo0oDoDOoOoDoOOo
0000000000000 0oooo0oDo00oDo00o0oo00o0oo0ooooooooooDoooon
goboooooOoOoOoOooUoOoooOo0oDOoO0U0oDbDOo00obDOo0UbOOoOoUOoDOOoOoOoDbDOoOoDboOoOoo
jooo0o0ooo0o0ooo0ooooU0oDo0UDo0UoooUoooDUooDoDoUooDoDOoooDooon
U modname.itemname U0 O00O00O0O0O0O0O0O0O0ODOODO0OO0OO0OOOOOO

000000000000 00 mport 0000000000 import 0000000 OO0ODO (QOODOO
0000000)OoOoooOo0o0oOoU0000oooooooooooooo0 mport000OODOOODOOO
mport 000 0000D0OCO0OO0OOCOO0OOOOODOO0ODODDOOODOOOO

import 0000000000 OO0ODOOOmmport 0000000000000 O0OOOOO0OOOO
gobooobooooboooboooon:

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

O000O00mport 000 0000000000000 O0OCOOO0OOOOOODODOOOOOOOODODOO
0@oooooooo fiboOOODOOOOO)O

1 gpooDoo0000D0’00’'000°0’000000000000000000000000000000000000000
gooooooooooooo
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0000000000000 00000 mport 000000000000

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

00Do000oo0o0o00oo ()000oooO0UoDoOo0DoOoO0O import0d OO

00000o0o0oU00ooooUooooo0D «Oimport 000000000 O0ODOOOOODODOOOODO
gobooooooooooooobooooobooboooboooooooooooooOobooooDoOboOooDboboOoon
goboooboooooooooboOooo

gogoboboobb easdbbooobbg asgbbogobooobboobbboobbboboo b o
googo

>>> import fibo as fib
>>> fib.fib (500)
0112358 1321 34 55 89 144 233 377

goobbOoOdn import fiboUOUOODOOOODOOOODDOOODDOOODLDOODODDOOODDO
gooboobob fibobOoboooooooboboboboboooooon

gooboooboonD fromdbbooboobbooboobboob:

>>> from fibo import fib as fibonacci
>>> fibonacci (500)
0112358 13 21 34 55 89 144 233 377

O0: 0000000000000 00D0000000000 1000000001000 import00000
oobooooobooboooobooooooOooooooOoooooboOoOooobooOooooOoboOooDOboOoO -0b0ob0Ooooo
00000o0opDo0o0oooo0oD 1000000000000 reload(modulename) 0OO0O
reload() DO0OO0OOO0OO0OO

611 D000 0O0O0Oooooooooooon

Python 000000

python fibo.py <arguments>

0000000 _name__ 0 _main_ 0000000000000 mport00000000OOOCOODOOO
gooboboboooooobobobobooog:

n ".

if name == main :
import sys

fib (int (sys.argv[1]))
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oooo0o00000000ooooO00000 mport 0000000000000 O0OO0OODOOOOO
oo00000ooooO0000oooo0O000 " min” 000000000000 O0OOOO0O0OODOOOO
ooboooooooooooobog:

$ python fibo.py 50
112 358 13 21 34

00D0o0O0mport00000O0OO0DOOOOOOOOOOOO:

>>> import fibo
>>>

oooooooooooOoooooOooOoO0ooboOooOooOOoDbOOOO0OOO0OOOObODOODODO@booooDoOonon
00o00o00oooooooooooooooo)oooooo

612 D000 0OQOOoog

spam 00000000 O0OOOO0OODOOOOODOOODLOODOOOODOOOODLDOOODbDDbDOOLODbDOO
gooooooooooooobob0obUolbO spam.py 000000 0ODOODOO sys.pathOOO0O0O
gbobobobooooodob sys.path000b0O40bOOoooooooOO:

- 0000000000000 O0O0O0O0O0@MOOOOOOOOOOOODO)O
e PYTHONPATH(D OO OODODOOOOOOODODOODODO PATHOODOOO)O
J0O0000DOCOOODOOOOO

00000000 PythonOOOODODO sys.pathO0O0O00OO0O0O0OO0OO0OO0O0OOOOOOODOOOOOOO
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
gojoooooooobooboobobboooodoooobbobobbbbbooddoo Db bbb boboo
gooboobobobooooooooooobobobobooboboobooboobobUoboboboboooo
gobodooobooobbooobo

6.1.3 000007000 PythonO OO0

gobooooobOooobOoob0b0o0o0ob0oob0bU0o0oO0bU0oOo0obDOOODbDbOUO0ODbDbO0O0 spam.py
00000DOO0OO0b00O000 spam.pyc000000O0O0OOOOOOCOODOODOOOOOOODOOO
Ospam 0700000000000 0000000O0O0DO0O0ODO0ODO spam.pycO00O0O0OD0OO0OOOO
0000000 spam.py 00000000 0ODO span.pycO00000O00O0O0ODOOOOOCOODOOO
spam.pycUO0OO0OOO0OOOOOOO

000 spam.pyc 0000000000 0DO0O0DO0ODO0ODOODOOD0OO000 spam.py00000ooonO
ggobooobbodobbooobbdod spam.pycUggoooobobooobbooobbooobo
gogoobooboobbooobooobboobbooobboobobboobboobbUd smap.pye U
goo0o0o0oboobobobOoboboboOobO span.pycU000Oo0oooooooboOobDOoODOoOOoO
0000 PythonODOOODOD0O0DDOO0ODOOOODOOUODOOODODOOOODDOOUODOOODOOOODOODO
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00000ooO0O0 Tips:

« Python 00 O00O0OCO -o000000DO0O0O0O0DOOOOO0DOOOOOO0OODBOOO .pyoO0O0O
gboobodobooboobooboboobuobobobobobobo0ob0obObbg assert U
SET_LINENOODOOOODCOOODODOOOD -o0OQCO0D0DODOO0O ODOO0O0O (bytecode)yd OO
gbobgobD .pycOO0O0OODODODOO .pyd0O0o0ob0obOobOOOOO0ODOODOOODODOODO
gooo

000 -o000O (-00)0 PythonOO OO OOOOOODDOOOOOOOODODODOOODOOOOO
gbooooooobooboboboooobooogboboboboboooooboOond _doc-O0OO
gbooooooobobooobobobobobn .pyolbo0obobOOobLODOOOOOODO
gboooooooooobgooboboboooooboooooobobobobobooooobooobooDo
gobooboobboobooboooboo

e .pyc00O0O0O .pyo0000000O00000O00000000000 .py000000000O
00000000000000000000000000 .pyc00000 .pyo00000000O
0000000000000000000000

e J0000O0O0O0OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00 .pyc
U .pyooooooobobogoboboboboobboboooboobooboboboooooobo
OO00O0O0ODO0000d mport000O00OOCODOOO0OOODOOODOOOODODOUOOOODOOOOO
gboobgobobobobog .pycUDO .pyoU0D0OOO0OO0OO0ODOODOODOODODODOO
gboooooogo

000000000000 00000 spam.py 000 spam.pyc (00000000 spam.pyo)
OO00O00OCO0OOo0O0OoO0oDbDOoOoCcODPythonOOOOOODOOOOOOODOOOOODOOOOOO
gboo0ooobooooboboboboooobooo

e compileall 00 .pycO00OO0O0 (@O0 -o0000000 .pyo0000)0O0000O00OO0ODOOO
gobooboobboobooobobooboon

6.2 0000000

Python 00O OOODOOOODOOCOOOOCOODOCOOD PythonOOOOOOOOOOODODOOODODOOO
goooooboobooooboobboobobooboobDboobuoob bbb booboobo
gooSOoooooooOoooboo0o0opooOoOoooOooooUoooOooOoOooOoOooOooOoObDoOooboOooo
000000000000000000000000000000000 winregOOOOOO Windows O
000000o0ooooooooo looooooOoOoOOOOOOOL sysUOOOOOOoOooOO Python O
gobooboobuodboobbdobibd sys.psll sys.ps2U000000O000O00OO0O0OO0O
goobobobooooooooobobo:

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

>>> sys.ps2

Jooooooo)

6.2. JOOOOOO 51




Python Tutorial, 0 0 0O 0O 2.7.17

(O0ooooooooao)

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

C>

ggbobooboobboobooboboobooboooboobbooboobo

00 sys.path000000000COO0O0OOCOOOOCOOOCOOOOOCOOOOCOOOOOO0OO0
sys.path 00000 PYTHONPATHUO U OUOOOOOOODOODO PYTHONPATHUOODOUOOOODOOOO
gobbooobooooooooobooobooooooooOobOoOoobooOooooog:

>>> import sys

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

6.3 dir() OO

oboododir() 0000000000000 0000000000000000000000 dir() O
oobooooooooooooobod:

>>> import fibo, sys

>>> dir (fibo)

['__name__', 'fib', 'fib2']

>>> dir (sys)

['"__displayhook__"', '__doc__', '__excepthook__', '__name__', '_ _package__',
' __stderr__ ', '__stdin__', '__stdout__', '_clear_type_cache',
'_current_frames', '_getframe', '_mercurial', 'api_version', 'argv',
'builtin_module_names', 'byteorder', 'call_tracing', 'callstats',
'copyright', 'displayhook', 'dont_write_bytecode', 'exc_clear', 'exc_info',
'exc_traceback', 'exc_type', 'exc_value', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'gettotalrefcount', 'gettrace', 'hexversion',
'long_info', 'maxint', 'maxsize', 'maxunicode', 'meta_path', 'modules',
'path', 'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',
'py3kwarning', 'setcheckinterval', 'setdlopenflags', 'setprofile',
'setrecursionlimit', 'settrace', 'stderr', 'stdin', 'stdout', 'subversion',

'version', 'version_info', 'warnoptions']

ooboooboodir() O0OOO0ODOOCOOOOOOOOOOO:

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

>>> fib = fibo.fib

>>> dir ()

['__builtins__ ', '_name__', '_ _package__', 'a', 'fib', 'fibo', 'sys']

goboooboooobooooobodooboooobooooooooooooobooooonoa
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dir() DOOO0OO0OOO0OCOOOCOOO0O0ODOOO0OOO0O0O0O00O0O0O0O00O0O0O0O0C0O0O00OO00O0000
o000 _pbuiltin_O0000OO0OO0DOOO:

>>> import _ builtin_

>>> dir(__builtin_ )

['"ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BufferError', 'BytesWarning', 'DeprecationWarning', 'EOFError',
'Ellipsis', 'EnvironmentError', 'Exception', 'False', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError', 'ImportWarning',
'IndentationError', 'IndexError', 'KeyError', 'KeyboardInterrupt',
'LookupError', 'MemoryError', 'NameError', 'None', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'ReferenceError', 'RuntimeError',
'RuntimeWarning', 'StandardError', 'Stoplteration', 'SyntaxError',
'SyntaxWarning', 'SystemError', 'SystemExit', 'TabError', 'True',
'TypeError', 'UnboundLocalError', 'UnicodeDecodeError',

'UnicodeEncodeError', 'UnicodeError', 'UnicodeTranslateError',

'UnicodeWarning', 'UserWarning', 'ValueError', 'Warning',
'ZeroDivisionError', '_', '__debug__', '__doc__', '__import__"',
' _name__', '__package__', 'abs', 'all', 'any', 'apply', 'basestring',
'bin', 'bool', 'buffer', 'bytearray', 'bytes', 'callable', 'chr',
'classmethod', 'cmp', 'coerce', 'compile', 'complex', 'copyright',
'credits', 'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval',
'execfile', 'exit', 'file', 'filter', 'float', 'format', 'frozenset',
'getattr', 'globals', 'hasattr', 'hash', 'help', 'hex', 'id', 'input',
'int', 'intern', 'isinstance', 'issubclass', 'iter', 'len', 'license',
'list', 'locals', 'long', 'map', 'max', 'memoryview', 'min', 'next',
'object', 'oct', 'open', 'ord', 'pow', 'print', 'property', 'quit',
'range', 'raw_input', 'reduce', 'reload', 'repr', 'reversed', 'round',
'set', 'setattr', 'slice', 'sorted', 'staticmethod', 'str', 'sum', 'super',
'tuple', 'type', 'unichr', 'unicode', 'wvars', 'xrange',K 'zip']

6.4 00000

00000 (package) 00O Python DO O O0OOOOOOD ”00000000000”0000000000
goboooooooooooboa.BODbDaA00DOOO0OOOODOOOODOO BOOOOOOODOOOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
0000000000000 0000o0O0000O0O000O0OO0 NumPyO PillowODOOOOOOOOOOO
gobooobooooooooooooooooobooooooooooooooooonog

goooooooooooooooooooooooooooOooooooo cooooo»noooooooo
obooooooooooooooooooobooooooo @oooooo oo0 wav, .aiff, caul
oooooooo)bobooooooOoooooooooooooooooooooooDO ooooooooo
gooooooooooooooooooo DooDoooooooooooooooooooooo (@oo
oo0oooo0oooOoo oooooO0oo0ooOooO0o0o ooOooO0oooooooOoOoOoO0OoO0)obOoO0oOoooOoboOooaon
goooooo ooooooooooooOooooooooooooooooOooooDo0 ooo@ooo
ooooooooooooo)oooobooooooooboon:
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sound/ Top-level package
__init__ .py Initialize the sound package
formats/ Subpackage for file format conversions
__init__.py

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

auwrite.py

effects/ Subpackage for sound effects
__init___.py
echo.py
surround.py

reverse.py

filters/ Subpackage for filters
__init__.py
equalizer.py
vocoder.py

karaoke.py

000000 import 0000 PythonO sys.pathO0000000000000O000O0O00OOOOOO
gobooobooooboooobooboooo

000000000000 0000000000000000 PythonOOOOODODOOODOOO _init__.py
gbooooboooobooooobooobooOobOO0oO0oo0obbog string000000O0O0O0OOOOOOOCOOO
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oboooboobooobooD _init__.py0O00O000O0O0O0O0O0O0CODOOO _init__.pyO0Q0O0O00OO
oobooobooooooooobbo0onbD el 0Db0O0000O00O0O0OO0oD

0000000000000 000000000000o00 mport0000O0OOOCCCOOODODO:

import sound.effects.echo

000000000000 sound.effects.echo000000O000O0O0O0O0O0DOOOOOOOOOOO
gobooooooooooooobo

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

00000000 mport 0000000O0O0O0ODODODO:

from sound.effects import echo

0000000000 echoOOOOODO echoOOOOOOOOOOOOOOOOOOOOOOOOOO
goboooooooooooobooooo:
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echo.echofilter (input, output, delay=0.7, atten=4)

0000000000000 00Dooo00oo00oDoo0oog mport0000000OO:

from sound.effects.echo import echofilter

000000000000000 echoOOO0OOO0ODOODO00O echofilter() ODO0O0OD0OOO0OOOOOO
oo:

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

from package import item 000000 item 000000 package 00000000 (OCOODOO
00000)000o0O0U0U0U00o0o0o0oDoDOoDoO0O0O0OO0O0OU0000 packageOODOOOODOOOOOOODOO
gooooboobooDooDobDUnD import 00000 lem 0000000 0OOOOOOOOOOOOOO
gooooooboooobobo emd0O00ODOO0OOODOOODOOODOOODOOOODOOODOOOOO
goobo0ob0obOob0ob00o0b000dn ImportError 00000000

0000 import item.subitem.subsubitemO0OO0O0O000000000O0O0O0O subsubitemOO
Jo00o00bOO0bOO0o0o0oo0ooooo0ooDooDOooOoo00oo0oooooo0oD0ooDOooDOOoDbOOobOoooooon
JooooDoooooooooooooooooooog

641 0000000 *0O import OO

goob00000 from sound.effects import » 00000000000 0O0OO0OO0OO0OOOOO
gooobobobooooooooogobgobobobooooooooobobobobobobooooon
00000 mport 0000000000 O0ODOOOO00OODDOOOUOODDOOODOUODODODOOOOOOO
0000000000000 mport 0000000000000 0O0O0OOO0 mport00000O0O0OOONO
gooboboboooooooboobooboon

gobbbooooboboooooooboboboooooobbbbo0oo00 bbb 0U0dgd import
goooooobooooogoo Adnit_.py 0000 _211__0000D0DOOO0O0OOOO0OOOOOO
from package import + 0000000 mport 000000000 DO0OOOODOOOODODOO
gooo booooboogoobooobbooobooboboooboobboobooobboooboobD Do
gdooooo0o0o00oo0oU0oD0o oopDO0ooooOooo *0Dmport 00O00O0OODOOOCODOODOO
o0 ooObOoOoOOoOOODOO0000000o0ooOooooooboOobbObooODOOoODODOD OoOoOooooo
sound/effects/__init__.pyO0O000O00O0OO0OOCOO0ODOOCOOODOOOOOOOO:

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

000000 from sound.effects import 00000 soundO00O0O00O0OOO0ODO 3000
0000000 mport 0000000 D0OODOODODODOOOOOOOCOO

b0 211 0000000000000 0O0 from sound.effects import » 0OOOOOO
sound.effects 00 0000000000000 0ODOO0O0O0OD mport J000 OOOOOOO (OO
00000000000 _init__.py00O00O0)00000O sound.effectsO import0 000000
000000000o0oDoo0oooooooooood mport0 000000 import 00000000

6.4. J0O0OOO 55




Python Tutorial, 0 0 0O 0O 2.7.17

_init__.py0O0O00ODO0OOO(@MOOOOODOOODODOOOOODODO)OODODOOOODODOOOOO
00000000000 impert 0000 0O0O0OOOODODOOOOOOOODOOODODODDODODOUOOOOO
oo:

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

from sound.effects import =«

000000 echol surround 00000000000 O0OO mport J0D0O00O0OOOCDOOCOO
O from...import OOOOODODODODO sound.effects00000000O00ODODODOOO (DOOOO
_,all _J000OO00DOOOobooooooo)

0000000000 import »00000000CCOO0O000O0O0O0DOOCOOOO (exportyO0O0O
gobooobooooooooobboOoooboooooooOoOooDooOoOoobooOooboOoooon

from package import specific_submodule 00000 0O0OOOOOOOOODOOOOOODODOO
g0DOo00000mmport00000DOOOO0ODOOOODODOOODOOOODODOOODOOOODODOOOO
0ooooDoDoooooooooooooon

642 OD0000O0OOO

J000000000000DO000O00O00000O0DO00DO0b00b000surroundd 000000 echo
goooooO0oOo0O0C0O0DbDOo0OO0DO00O0DODO0ODO0OO0O0DOO import00OOO0OOODOOOO
000D mport 00000000000 DO0O0OO0ODOO0OOODODODOO0OOOODDOODODOOODOOO
000000 surround 000000000 import echod from echo import echofilter 00O
g0DoOo0ooo0mport 10000000000 DOCOO0ODOO(@MODODO0ODOOODODOODOODOOOO
oopbo0oon0)0oo0ooo00DO0000O0 import 00000 DODOOODOOODODOOOODOOODO
gooo

ooooDo0o ({@ooo0 sounddO0O0O0OOOOODO)ODOODOOOOODODOODOODODOOOO
00000 mport 0 000OCOO00DODOCOO0ODODOOOODODOOOODOOOOOO sound.
filters.vocoder 0 sound.effects 0UOO0O0OO echoOUOODOODODOODOOODOODOO from
sound.effects import echoOOOODOOODODOOO

Python 25 00 0000000000000 import O OO0DODOOOODO import O from module
import name 0000 import 00000000000 DDODDODO import 000000000 OOOOO
goboboobooboobDb surround 0000000 DOO0ODODOOODOODLDOODODOO

from . import echo
from .. import formats

from ..filters import equalizer

oo0ooooooooooobocoO000mport 00000000000 OOCOOOOOOOCOOOOOO
000oooooooooooon " main. "OO0O0O PythonOOOOOOOOODOOOOOOODOO
O0000ooo0O000ooO000b0o000ooO00 mport00000O00OOODO
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643 00000 OOooooooooon

goboboobobuobooobuobt _path._d0oobobooboboboobobbobooo
init_.pyO00000000000D00D00D00 _idinit__.py00O000D0OO0OOOOOOOOOOOOO
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goobobobooooooooboboboboooooooon

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gooogooo
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59

0 70

HRERERERN

gooooooboobooobooboobobooboobbooboobbooboobbooboobo
gooboboboooooooobobobobooooooobobobobobobooboooooD

71 000000000000

0000000000000 0000000: 00 (expression statement) 1 print 000000000 (O
00000D00O00DO0O0O0 write() OOOOOODOOODOOODOOODOOODOO sys.stdout
gdbood0ooo0ooooodooDooOoUoooogoooooooon)

gobooooooboobooobobooobooboooboobooboooDbobobooboobboOoon
gogooooooobboobooooooooooooobbbboboooooLobLDbbbbDbDbobo
goboooboooobgooooobooboobobooobooboooboboobobooboobboon
ggogoooooobobobobooboooooooobobobbobboboboooooooooooboboobbbobobo
gooooobobooooooobobooobbooobboooobbooobboobDogbbbog o
str.format () OO0OOO0O0OOOOOOOO

string0 00000 TemplateOOOOOOOOOOOOOOOOODOOOOOO0OO0OOOO

goooboboobooboooooboobbobbooboobooboobooboobooobn
Python 00D OO OOOOOOOOOOOOOOOOO repr() O str() OOOOOOCOCODODODO

str() 0000000COO0O00000O0COCO00000 repx() DO0O0O0DOOOOOOO0OD (BOO
00000000000D0O0D0O syntaxError 000000)000000CODOOOODOOOOO
obooooboOoboOooobOoboooboOobOobOOononog str() O repr() OOO0OO0OODOOOOO
gooooobooboboobooboobobooboobboobuoobbooboobboboboobo
goboO0ooboOo0o0ooooOo200000000DOOO0DbO

gooogooo:

>>> s = 'Hello, world.'
>>> str(s)
'Hello, world.'

>>> repr(s)

Jooooooo)
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(O0ooooooooao)

"'Hello, world.'"

>>> str(1.0/7.0)
'0.142857142857"

>>> repr(1.0/7.0)
'0.14285714285714285"
>>> x = 10 » 3.25

200 = 200

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

>>> y

>>> print s
The value of x is 32.5, and y is 40000...

>>> # The repr() of a string adds string quotes and backslashes:

hello = 'hello, world\n'

>>> hellos = repr (hello)

>>> print hellos

'hello, world\n'

>>> # The argument to repr () may be any Python object:
repr((x, y, ('spam', 'eggs')))

"(32.5, 40000, ('spam', 'eggs'))"

ooo2003000000000000000000000:

>>> for x in range (1, 11):
print repr(x).rjust(2), repr(x*x).rjust(3),
# Note trailing comma on previous line

print repr (xxx*x).rjust (4)

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

>>> for x in range(1l,11):
print '{0:2d} {1:3d} {2:4d}".format (x, X*X, X*X*X)

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

(000000 print 000000000000 O0OOO0OO0O0OOOOOODOOOOOOOODODOOOOODO
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O0print 0000000000000 OCOOOOOOO)

obobo0ooooDbD00 str.rjust() OOOO0OO0OODOO0OO0DOOOOO str.xrjust() ODOOOOO
gboobooboboboboooboobooooooooboooooooooooooooonoogn str.
ljust () O str.center () DO0O0O0OO0OO0OOOO0OOCOOODOOOOOCOCOOODOOOODOOODOOOO
gboooooobodoboobooooooooobooboooooooooooooooogoooooon
gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
goooogoo@ooooooOooOoOOooO0O0OD0O0bO00000 x.1just(n) [(:n] OO0OODOODOO
o0oooooooooon)

goobobooobb str.zfill () DOOODODOOODODODOOODDODOOODODOODDOOODDO
gooooobobo:

>>> "12'.z£fi11(5)

'00012"

>>> '-3.14"'.zf111(7)
'-003.14"

>>> '3.14159265359"'.z£i11(5)
'3.14159265359"

str.format () UOO0OO0ODOOOOOOO0ODOODOOODODOO:

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

We are the knights who say "Ni!"

ooooooooo(@oOoDoOoCoco0o00oooo0o00000)o0 str.format () OOO0OOO0OOO
ubooooboooooboonodooooodn str.format () OOO000OO0O0OO0O0O0OO0O0O0O0O0O0OO
gooocoo

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

eggs and spam

str.format () UO00O0O0O0O0O0O0O0DO0OOO0O0O0O0OO0O0OCOOOOO0OO0OOO0OO0OCOO0O0O00O0
gooo

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

This spam is absolutely horrible.

gobooobooooooooobooobooooooogn:

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

The story of Bill, Manfred, and Georg.

str() 00000 '"!s'O repr () UOO0OO "!'r'dd000oooodoooooooooooogon
ooooo
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>>> import math
>>> print 'The value of PI is approximately {}.'.format (math.pi)
The value of PI is approximately 3.14159265359.

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

gooooo r.'ooooooboobooobbobobooobooooboooobooDboobOooobooobon
gobodoobooooboooooooOoooOoo0ooboOoobooooooooooOoobODOOmObDOOOn
03000oooopooopoopoooo

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

The value of PI is approximately 3.142.

'‘:'o0obocobocoboocooob0oo0obooOooOo0booOooOooboocOoOoOobOboOobOOobOOOobObOOOOnDn
ooboooooog

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

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

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

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
gobooooooooboooobooooooooooooooD r(1'oooobobooooboooooboboooon
gooo

v

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

joer :d};
C )
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

)

table 0 ’** 0000000000000 O0O0O0OOOOOOOOOOO

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

ooboobobooooboooooboooobOoOoobobovvars() DOOOODOOOODOOOODO

str.format () 0000000000000 O000O00O0O formatstrings 0000000000

711 0000000000000

sbdbdboboobOdoboooo0oboboo0obOo0ooobO0oO0oO0b0OO00bO0O000D sprintf() OOO
gobooboooooooooobooooboooooooooobooboOoobooOooooooooDo:
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>>> import math

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

The value of PI is approximately 3.142.

00000000 string-formatting 000000

72 00000000000

open () O file object 00 D0 O0OD0OO0DO open(filename, mode) 000000 OD0OOODODODOODO
ooooo

>>> f = open('workfile', 'w')
>>> print £

<open file 'workfile', mode 'w' at 80a0960>

goboooobooooboooooobooooobooOooboooobooooooooooOooooOooboOoOooboboOooon
0000000000000 mde00 0000000000000 'r'00000D0DO@OOOODOOO
oooooooooooo)on0 'w' 00000 'a'O00D00COOOO0OOOODOOCOCOOOOOOOOO
0000000000000 00Dooo00oo0o0D 'v+'000000000000000000 mode O
gobooobooooooOooooobo 'r'o0o0goobobcooon

Windows 0 00O mode O 'b' 000000COO0OODOOO0OOO0COOODOOOOOOODOODOO 'rb',
'wb','r+b' 0000000000000 WindowsOO OO PythonOOUOOOOOODODOODOOODOOO
goooooboobooobooboobobooboobbooboobbooboobbooboobo
o0oooo0oooooouoOopoASClicO00d0ooOoUoooooUoooooOoUooooOoOooon geecO
EXeOOOoOOoOOoOooooooooobboooooobboboboooooobobboooooobobobboooo
0000000000 0Do0o0oooooooooooog UnixOOO 'p'000000000O00OC0O0O0O
gooboboboooooobooboboboboooooobooboboboboboobooo

721 0000000000O0OOOO

ooboooboooOo tooobobooooboooOoOoobOOoOoobOboOoOoboOoOoOoobooOoOoOooonn

gbo0oodobo0ooobOoin f.read(size) DO0OOOOOO0OO0OOODOOOCOOOOCOOOO
o000o0b0oo0o0obOo0oonn sizeO00O0OO0O00OO0OO0D0OO0OO0OO size0000O0O0DOOOOOOODOOOODO
gobooooooooooooobooooboooobo0oobooOooooboooooOooooDoOoDOooDboboOooon
O000000D0O0b0OD size00D0O00O0OD0OO0ODOOD size00OD0OO0DOODOOODOOOODOO
000000000000000 f.read() OODOOODO (MM OO0O0O0O0O

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

>>> f.read()

[}

f.readline() 0000000 100000000 0OOOOOOOD \n)ODODOODODODODOODODOOD
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oboodooobooobooonoog; f.readline() 0000000 DOOODOCODOOOOOOOOOO
00000000000000 '\n'0OOOODOOO 100000000000000O000O0O0O

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

[}

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gobooooooooooooboooooooooog:

>>> for line in f:

print line,

This is the first line of the file.

Second line of the file

oboooobOooboooooOooboOob0oboOob0DbOO0oObLlist(f) O f.readlines() OOOOOOOO
ooo

f.write(string) 00 string0 0000000000000 NoneOOOODOO

>>> f.write('This is a test\n')

gobboooboooobOoooooobobocOoOoobobocoobooooooOoOoOoOooOoOn:

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

>>> f.write(s)

f.tell() DOOOOOO0OO0OODOOOOOOO0OO0DOOOCOOOO0OODOOOOOOOOOOOOOOO0OO
oboooobooooobooooboOoobOOoOoo0oO0bOOob0oO0bOO0O00O0b0O00 £.seek(offset,
fromwhat) O00000OD0OODOOOOOOO (referencepoint) OO OOO0O offset 00D D ODOOOO
oooooo fromwhat 00000000 fromwhat 000 0000000000 0O00OOO0DO 10000
00o000ooooooo2000000000000000000000O0 fromwhat 000000000
ooooooooOooo000ooOoO0O00OoOO0O00oOoOOo0ooooOO0O:

>>> f = open('workfile', 'r+'")

>>> f.write('012345678%abcdef")

>>> f.seek (5) # Go to the 6th byte in the file
>>> f.read(1l)

5

>>>

[

.seek (-3, 2) # Go to the 3rd byte before the end
>>> f.read(1l)
ldl

gooopbobboooobDbDb f.close()y oo bbooooobbObOoOO0OOLDDOOOODDDO
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oboooOoo0ooobooodn f.clese() DOOO0OO0OOOOOOOOO0OOODOOOOCODOOOOOO
ooboooooogn:

>>> f.close()

>>> f.read/()

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

ValueError: I/O operation on closed file

gbooodboooodbobood withdoooooooooooooo00 withOOOOOooooo
oboooOooooboOobocOobooOoOooboobOobO0OOobO0DO0O0n try-finallyooooono
oobooooooon:

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

True

gbooooboobobdobdoibd isatty () U truncate() UO0OO0OO0O0OO0OOOODOOOOOOO
gobooooboobobooobooboobbooboobbooobUoobDbooboobboobDboon

722 json 00 000000000O0DODOO

gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ob000o0o0o0o0obO0o0obbOOb0read() DO0OO0OO0O0OO0O00O0DOOO0OO0O0D0int() OODOOODOOOO
goooooooooooooo r123'0oooooo0oooo0 1230000000000000000O
gobooooboooobooooOooOoocOooOOo0oOobOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOOoOoDbboOoOon
gooooo

0000000000000 00000000000000000000000000 000000 Python
000000000000 0000 JSON (JavaScript Object Notation) 0 0 0000000000000
00000 jsonO0OPython OO OO OO0OO0ODOOOO0O0DOO0OODOOOODOOD OOODOOO
(serializing) 0000 000000000000 O0O0O0DOCOOO0DOOOCOOO00O0O0QOGO (deserializing) 0 O
gobooooooooooooobooOoooOoOoobo0ooooOooooOoooooOooooOoDOooDboboOooon
goboooboooooooooboOooboboOoobooOoooOOoOoOoOOoOoOobOboOoOobooOoo

go:JSsoNOO0000ooooooooooooooooooooooooooooooooooooon
googooilSoN00ooooooooJsoN0o0ooooooooooooooooooooo

000000 x0O0O0OoooJSONO00OO0o00ooooooooooo 1000000000000:

>>> import json
>>> json.dumps ([1, 'simple', '"list'])

'[1, "simple", "list"]'
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dumps () 0O000000Odump () UO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0COOO0OO0O0O0C0ODOA0O
f00000000000fileobject 0000000000000 O00O0O0O0O0O0O

json.dump (x, f)

00000000000000£f000000000080 fileobjectO0ODOODODOODDOODOOODODODO

x = json.load(f)

goooooboobobooboobooboboobooobDbooboobbooboobbooboobo
gopoJSoNOO0OOoOoOoOooooOoooOoOoooOoUoDoOOoDoUdObOgsondoooOoobDoOoOon
gogbboooboobooooboon

oo:
pickle-pickleDODODOO

JSoNOOODDOOO pickle DOOOOO0O PythonOOOOOO0O0O0ODOO0OODOOOO0O0ODOOODOOOO
OO0O0OPythonOODOOOOOOOOOO0OO0OOOOOODODOOOOCOCOOOOOOOOOODOOOODODO
ggbooboooboobobooobooboobbooboobbooboobbooboobboobboobo
0000 pickle 000000000 0OO0O00ODDOO0DOOO0ODOOOODOOOODOOOODOOOONO

66 07000000
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0 80

HRERERERNRN

goooooooobdoobooooboooobooobob oo oo oooobooooDooboo
0000000000000 0oo0DOo0ooo0oDoo0oU0oDoU0ooo0(@ouooOo)ooooooo
0000000000000 0O O0ood (syntaxerror)d OO (exception) 00 O

81 00000

0000000000000 (parsingerror) 000 00000000Python0 00000000000 DO0OO
oobooooooon:

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

SyntaxError: invalid syntax

gooboobobobooooooooooboboboboooboooboobDoboboboboboboooo
gooboooooodobD 000 Oo000oo0odU0oDo000ooo0(@MooU0oo0obDooooooooon
oO)oobOoooOOoOOoOboOoO0 print000O0O0OO0OOOOCODOOO (:)OOODOODOOOODOOO
gogboboobooboobobooboobbooboobooobuoobobooobooboobboon

8.2 0O

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
00000000 00 (exception) DOOOCOOOOCOOOOOOOOOO0O0O0O0O0OPythonOOOODOOO
gobodoobooooboooooooooobooooboooooooooooooooooooooooon
ooboooooogn:

>>> 10 % (1/0)
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

ZeroDivisionError: integer division or modulo by zero

@ooogoooo)
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(Cooooooooo)

>>> 4 + spam*3

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

NameError: name 'spam' is not defined

>>> '2' + 2

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

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

oo00o0o0oO00ooO0oooO0OO0O0O000O00CDO0OO0O000O0O000D000 (ypeyOOOOOOOO
goboooobobbooboouooboo0ouoobboobbbo0odd ZerobivisionError, NameError,
TypeError 0000000000 O0O0O0DOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOO
goooooooooooooooooofoooooo(@oboooooopoooooooooooo)oo
000o0oooooooooooooooooooooooo@oooooooon)o

gogboooobooboooobobuooboobbooboobbooobg

gooooOooooooooooO0OoOOOOOOOOOOO0O0OOd (contexyDOOOOOOOOODODOODO
(stack traceback) 00 000 000000000000 DOOOOOOO000O0ODODOOOOOOOODOODOOO
gobbooobooooooooooOooOoooOoOoOoOoObocOoOobOboOooboboOoooao

bltin-exceptions 0 0 0 000000000 0DOO0ODOOOODOOOOO

83 0O0ODO0OOonO

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
0000000000 o00oo00ooo0ooo0ooo0oooooo0oooOn (Control-cOODODOOO
gooooooooooooOooooboodboooooooogoLo)oooooooooOoUDoooobooo
goboobuobooobobooboboboob0obobibU0bd KeyboardInterrupt UOOOOO0O
gooboobobobooooooboobobobobo

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

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

try0oooooooooooon
e 000 try0 (tryclause) (00000 try O except 0000)0000O0O0O00O
- 000000000000 exceprd DODDODODOD tryOODODODODOODOOO

etry00000O00O0C0DOOOCDOOODOOOCODODOOODOOOODOOODOOODOOO except U
gbobooboobooiobobO0b0bU00Db0ODexeept 00000 ODOO try OO0 OODO
goooooon
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D00 exceptDOOOOOODOOOOOOOOOOO0OO0O0OOOOO0DOOOO0 tryOOOOooooQoQ
0000000000000 (handlerfDO00O0)0000000000 O0O0O00O0ODOQ (unhandled
exception) 0000000000000 O0ODOOOODOOODOOOODOOOOO

U000 tryOO0O0OO0 except OO ODOODOODOODODODODOODOODODODODOOOOOOOOOOOO
goooooobobuodobobooobooobboob0boobbooobobwybbbobbooob o
g0o0o0ob txryOOOOOOOOOOOOOOOODOODOODOODOOD execeptOOOOoooooooonO
gogbboooboobboobooboboobooboooboobg:

. except (RuntimeError, TypeError, NameError):
pass

000C0C0ODOO0O0O00O0O0D0OOO0ODDOODDOOO0 except ValuekError, e: O0O0OOO Python O
00 except ValueError as e: 000 (0 0)0000D0D0O0O0O0OO0OOOOOODOODODOO
go0b0O0O0O0O0O0O0O000000U00bOUdg except RuntimeError, TypeError O except
(RuntimeError, TypeError): UODOO0DOOO0O0O0DOO0O0DOO0OO0DOO except RuntimeError
as TypeError: OO0O0OODODOOO

O00except OO0 OOODODOOOOO0ODOODOO (wideardDODOOO)OOOOOOOOOOOOOO
0000 exeeptD 0 O0DOOO0O0OO0O0O0ODOODOODOOOOODOOOODOODODOOODOODOO
gobooboobuobbobuotobuoboobubibdb exeept0boboobooboonooobgn
gobooo(@oooooooo0oobo0ooooooobooooooooooOoO)ooopooooo:

import sys

try:

f = open('myfile.txt')

s f.readline()
i = int(s.strip())
except IOError as e:
print "I/0 error({0}): {1}".format (e.errno, e.strerror)
except ValueError:
print "Could not convert data to an integer."
except:
print "Unexpected error:", sys.exc_info () [0]

raise

try..except 0000000000 elseD (elseclause) 00000000000 elsed 0000000
00 except UOUOOO0OO0OO0O0DOOOOODOOO0DOO elsedbDaydbOo0obOOobOO0O0oDOOODOO
gooboboboooooobobobobooooooooobooDbo:

for arg in sys.argv([l:]:

try:
f = open(arg, 'r')

except IOError:
print 'cannot open', arg

else:
print arg, 'has', len(f.readlines()), 'lines'
f.close()
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oboodooooooonoO try00O0OO0000O0 elseb00000O0O000OC0O0O0O0O0O0OOOOOOO
try..except 0O00OO0O00OO0OOOO0OOOOOOOODOOOOOOOOODOOODOOOOOOOOODO
ooboooooog

oooooooooooooooooooOoooOoOoooOooooocooO0O00oo0o0n0 00 (argument) 00O
goboooboooooooooobooooboobo0oobbooooboooo

except 0000000 (OOOOOOCOOO0)0000O00000O0DOOOOO0OOOOOOOODOODOOO
gbobobO0obO0obo0obol instance.args 00000000000 0ODOODOODOOOOOOOOOO
oobo0o0o00 _str__() DO0OO0O0DO0CO .argsO000000O0O0O00O0COOOOOOOOCOOO
oobooooogd

goboooboooobooooooOooOoooOoOoOoOobOboOoOobOboOoobooboOoooo

>>> try:
raise Exception('spam', 'eggs')

. except Exception as inst:

print type (inst) # the exception instance
print inst.args # arguments stored in .args
print inst # __str.__ allows args to be printed directly

X, y = inst.args

print 'x =', x

1 v

print 'y =', vy

<type 'exceptions.Exception'>
('spam', 'eggs')

('spam', 'eggs')
X = spam
Yy

= €eggs

gooboooooooooDoo0ooo0dDOo0o00oDoO0U0ooDoO00o0oDodUD oboooo)yooooo
gogd

gooodoodwy00DO0OOO0O0OOODOO0ODOOOOOODOOOODOOOwyDODO(@MOOOOOO
o0)oooooooobooOoooooooooooDooooooog:

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

>>> try:
this_fails ()
. except ZeroDivisionError as detail:

print 'Handling run-time error:', detail

Handling run-time error: integer division or modulo by zero

84 00D OODO

raiseJ0000D00O0O0OO0OO0DOO0ODOODOOOODOODDOO:
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>>> raise NameError ('HiThere')
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: HiThere

raise 00000000000 00D0DOO0ODOOO0O0O0O0ODO0OO (ExceptionOOODOODOOO)OOO
gooboboboooooog

goobbbooobobbooobobbuooobbboooobbbooobDbbboo00bbUOUn raise
gooboboboooooooboobooobon:

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

raise

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

NameError: HiThere

85 00000000

0000000000000000000000000000000DO0O0O00O0000000 (PythonO O OO
O0oO00 000 OoO)obO00O000OD ExceptionDODODOODOOOOOOODOOOOOOO
goboooooo:

>>> class MyError (Exception) :
def _ init_ (self, wvalue):
self.value = value
def _ str__ (self):

return repr (self.value)

>>> try:
raise MyError (2+2)
. except MyError as e:

print 'My exception occurred, value:', e.value

My exception occurred, value: 4

>>> raise MyError ('oops!')

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

main__ .MyError: 'oops!'

gobDbO0d Exception0 00000 _init__() DO0OO0ODOO0OO0OO0ODODOOODOOODOOOODODOOOO
OO0 value00O0O0D0OO0O0O0O0O0O0O0O0O0O00O0args0 000000 O0OOOOOOOOOOODODOO

goooooboobobooobooboobobooboobDbooboobbooboobbooboobo
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gobooobooooobooooooboooobooooboboooboobooooboboooooooooDn:

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

pass

class InputError (Error):

"""Exception raised for errors in the input.

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

mmn

def _ init_ (self, expr, msg):

self.expr = expr

self.msg = msg

class TransitionError (Error) :

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

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

self.msg = msg

000000000000000000000000Error’ 00D00OOOOOOOOOOOCOO

gobodoboooobooooooooobooooboooooooooooooooooooooboooon
goboooobooooooooobobooobooOooOooOooOoOobOboOo0o oo bobooboooooooa

86 DO OOIODODDOOODODO

tryOdoboooooboooooooooboooooooooooooooooooooooooooooon
ooboooboooooooooboooon:

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

(ooooooo)
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(Cooooooooo)

Goodbye, world!
KeyboardInterrupt
Traceback (most recent call last):

File "<stdin>", line 2, in <module>

finally O (finally clause) 000 0000000000000 0O0O0O tryOOOODOODOOOOOOOOOO
tryOOOOOOOO0D0000 exceptUOOOOOOODODOODODOODODO exceptU elsedddOdn
00000000 finallyOODOODOOOOOOOOOOOOODOO finallyOOODODO tryO0OODO
break 00 continue 00 return00000000000Y0000000000000000000O
00 (except U0 finallyOOOOD tryOODOOQODOOO Python2500000000)O

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

print "executing finally clause"

>>> divide (2, 1)

result is 2

executing finally clause

>>> divide (2, 0)

division by zero!

executing finally clause

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

executing finally clause

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

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

gooooooon finallygoooobobobODbOOOOOOoOooobObOOOOODOOO0oOooooooo
TypeError U except UOOOO0OOOO0O0O0OD finallyOOOOOOODOODOOOOOOO

000000000000000 finallyOO (OOOOCOOOOOOCOOOOOO)O0O0O0C0OO0OOO
goboooboooooooooboooobooboooboooo

8.7 00000 OODOOOO

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gobooooooooooooobooooboo0oobooobooooooooooboOooooDoOoDOooDboboOooon
gooo
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for line in open("myfile.txt"):

print line,

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gobooboobooboobooboobobobooobooboboboboboobUo0obOg withgOo
gooboboobooobobooboobboobooboooboobbooboobboobo

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

print line,

g0oo00O000o0oO000odO0oo0OdbOOo0oO0bOo0O0ODoOUOoOUOOOfOO0O ccleseogn
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
gooog
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75

090

HRERE

Python 00000 OCOO00O00OOCOO00OOOOCOOO0O0OOOOO0ODOODOOOODODOOOODODOOO
0000 PythonOODOOODO C++0 Modula-3 0000000000000 00000 PythonOODOOO
gobooboobooooboooooobooooobooOooboooobooooobooooooOooooOooboOoOooboboOooon
gobodoobooooboooooooooobooooboooooooooooooooooooooooon
gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
0o0ooooooooo0ooooooooo0o0oooooooo0oogoon0 PpythonDOOOOOOO
gobooobooooooooobOoO0oOoOoocOoooOooOoOooOooOoOoOooOoOoboOoooaon

C+000000D00DO000ODDOO0@@UUDODOUOOO)O0D (UODODO0DODODDODO0OOODO0000O0
00000000000000)public0 000000000000 OOOO (virtual) 000 Module-3 0O
gogooboobbooobbooobbooobbboobbboobbooobboobo:-bbooobobo
goooboboboboooooooogoobobobobooobooooobooboboboboboboooo
00000C0DO00O0O000D000U000DD Smaltalk OOOO0OOODOODOOOOODOOOOOODO
00000 import 00000000 OODOODOOOO C++0 Modula-300O0OODODODOOOOOOOODOO
g0bDOo00obOCOO0o00oOooUOOoDOo00C+ 00000 Modula-30OOODOOOODOOOODOOOO
0000ooooooo (0000 (arithmeticoperator) D000 0)0 000000000000 O0OOO
gooogoog

(COO0000DOO0O0O00000DoO0O000 Smalltalk 0 C+O0000000DO0OOCOOO0OOODOQOO
000 C++ 000 Modula-30 OO UOUOOOODODODOOCOOOO PythonOODOOOO Modula-300000
0000000000000000 Modula-3 000000000 0O0ODODOO)

91 D0U0O0OOO0OOODOOOOO

oooooooooooooooooooOoooooo(@oOoboooooDooo)booboooooobooooon
000000000000 000000000 (alias)D000O0O0O00000O0 PythonOOOOOOOODOO
gooooooooooooooooooooooooooo(@oOoOobooooooo)ooooOoDOoOOD00O0
gobooooboooooboooooobooooooOooboooobooooooooooOooooOooDooOooboboOooon
Python 0000000000000 D0000O00OO0OOOO00OO0O0ODOODOO0OOO0O0OO0OO0OO0O0O0O0O0DO
goboooobooooboooooobooOoooOooOooboOoOoOoobooOooobooOoOoooOOoOoOoOOoOoOobboOoon
gooooooobooooboooboobooooooboooobooooboooOoooOoooooboboobobooooD
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ooo000ooo0o0o0ooo0o00oo0O00o0ooO000D0o0O00 —000000 PascalDOOOOO
goboooooooooooobbooooboooo

9.2 PythonOOODODDODOOOOO

ooooooo0oO00O0Python OO O0O0OOOODOODOOOOODOOOOOODODOOOODOODOOOOO
gboobooboocoooooooobobobooOooOobOobOOoOoOoOoboOoboooobOOobOOobOobOboOoDbOon
gooobooooobooooooobobooooooboooooOooobooboooooooboooooDOoDbOoon
Python 0O OOOO0O0O0O0O0O0OOO

ggbooooboobooon

0000 (namespace) 00 0000000000000000O00O (mapping) D0000000O0O0O0O0OOODO
000 PythonOOODODOOODOOOOCOCOOOOOOOOOOO(@DODODOOOODOOO)ODODDODODO
ooooooO00o0OoO0O00oOocOoO0O0OOC0cOO00OOb000DO0O000000 (ebs() OODOOOOO
00oo)yoooooooooooooooooooooooooooooooooooooooooooon
goobooobooooboobooboobooobobooobooboobooboobobooboobboOon
goboboooboobobooobooboobbooboobbooboobbooboobbooboboobo
gobodbD0 meximize DODO0OOOO0OOODOOOODOODOOODOODOOOODOODODO —0O
gooboboboboooooboobobobobooooboobooobo

goooo oo oobbboooobbbbooooooobobobbbb00oU0 —O00D0D zoreal OO
real 000000 zOOOOOOOOOOOOOODOODODOOOOOOOOOOOODDOOODLOODOO
modname. funcname U0 O modname 00 OO0 OOO0OO0OODODOODODOODO funcname U0 O0ooogononQ
goobooboboboooooooooooboboboooboooboobooboboboboboboooo
0000000000000 0000000o0o0ooooooog®

gopboooooOooooooOoooOoU0ooDOoO0U0obDOo00bODOoOoUbOOooUOoDOoOOo0oDoDOooDoOoOoo
J00000Db0O0OD0000DO modname.the,answer = 420000000000000000O00O0O0O
U0 del0D000D00ODOODOOOODOOOODO del modname.the_answer OO modname OO OO0
J0000Db0Db0O00 theanswerJOooooog

000000000 00U0UooooooO0U00U0U0D0o0oDoOoOO0OUU0DODOoODOOOg PythonO OO
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
gogoboboobboooboboobbb mein_ODO0O0oobOO0ooobbOoobbOoOoOobbOoOoobOo
gooooooUoooOoooOoooU0bOOo0 (CUoobOoOobDoO0obDo0bDbo0Ooo0ooUooDooDobooo
00000 _builtin_0O00O0D0OODOOODO)

gobooooboooooooooooOoooOoOoOobOboOoOobOoOooboOoOooOoOOoOobOOOoOoOoDbboOoOon
goooooooooooooooooooooooooooo@oooooooooooooooooo

1 0000000000000 000000000000000000000 _dict_0000000000000000O0
0o0oooooo0o0o000000,-dict.000000000000000000000000000000000000
goooooooooOoOoOOOOO0OO0OO0O0O0O0000000O00O0COOOOOOOOOOOOO0OO0O0O0O0O0O000O000O0
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oooooooooooooooo)boooooooooooooOoOooooooooOoOooboOoOoooooon
ooboooooond

0000 (scope) 0000000000000 0O0O0O0O0O0O0OO0OO PythonODOOOODOODOODODOODOO
000 000oo0o000>00000000 (00: spam.egg000000 eggOO0O0O0)00000O
goboooooooooooobooooooooooboooDboooon

oboboboooocoocooooobooooooooOoOobOOoOoboOoooOoOoobobobOoboOoboOooooDoOoDOon
gobooooooooooooboooobooooobog:

e JODOO0ODLOODODOODLOODOOODOODDODOODOODLDbDODD

000 (enclosing) DO0D0O0ODO0OO0OOO0O0O0O0O0ODOOOOOOO0OOOOOOOOOOODOODODOO
coooooooo

J0000O0CO0ODOOOOOOOOODOOOODOOOOOOOOODOG

00000 (@o00ooo0)oooDoooooooooDoooooog

000 global 0000000000000 O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOOOOOOO0
goboooooooooooooboooooboooobooobooooooooooboooooDoOoDOooDboboooon
gooooooooooooo(@oooooooooooooooooo ooooooOooOooOODO0O0OD0OO0O0
0000000000000 00000000000000)

oooooooooooo@oooooooooOo)boooooooboooooOooooooobocOooooaon
gobooooooooooooobooooobooboooboooooooooooooOobooooDoOboOooDboboOoon
gobodoooooooooooboooboooooooOooobooOooo

goboooooooooooooboooobooooboooobooooooOoooooDOoooDOoDOooDboboOoon
goboooboooobooooooOooOooOOo0oobOOoOoobooooooOooooOoooOoOOoOooboOooon
goooooooooooooooooooooooooooopooDO0 —ogoooobobopoboo”
ooooorog0ooo0o0oooo0o0oooO0o0o0ooO0o0oooooOO0o00ooOoO00DoooDoO0 @Oo
0000000000000000o000000)

Python OO OODDOOOOODOOOOD -00 global O0DOODOOOODOD -O0O00ODOOOODOOOO
ggoobooobobooobboobboooobobooobbooob —0o0bboOobDDbbooobbo
000 ((ind) DO0O0OD0O0O0O0000D00O0O00000D0:del x00 x0000000O0O0OO0OOOO
gobooooboooobooboooboboboobooobooboobbooboobbOobObOoboboOoo
OO0 mport 0000000000 DOODOOOOOOCOCOOOOO0OO0O00000000O0O(global OO
oobOoOooooOoOooooOoobDoOoOobobooobooooon)

93 00000

gooooobooboooboobooobooboobbooboob bbb booboobo
gooog
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931 000O0OOooog

goboboooboobobooboobbooboono:

class ClassName:

<statement-1>

<statement-N>

0000 (def0)00000CCO0O0O0O0O0O0OOOOCOOOOOOODOODOOOOO(@ODOOODO if
00000000o00o00ooooooooooooooooon)

goboooobooooboooooooOoooOooOoobOo0oOobooOooboOoOoooOOoOoOoOOoOoobboOoon
goooooooobo —ooobooooooooobOoobbooboboobobooooooobooooDooBoobooboon
goboboooobooooooooobo0obooboo0o0 —oobOoOoooobooOoooooo

gooooboooooooobooooboooobooobbooobLbooobby —b0booobbo
goobooboboboooooooooooboboboooboooboobooboboboboboboooo
gogbboooboobooooboon

gooooooooo(@oooooooo0)00LO0O0OO0LOOObOOO0O (classobjectybOOOOOODO
goo0oooooooooo0oooooo00oooo0oooo0oUoooooOooon (wrapper) OO0
oooooooooooOoooooooOoooOoOooOoOboOoOooDOOoOo(@OoOoboOoooOoOooOoooooo)oaon
gobbooooooooooooobooooobooOooboooobooooooooooOoooooDoOoOooboboOooon
00000000 @O0000 ClassName) DOOOOOOOOO

932 000000000

gobooobooooooooooooooboooobooooooooooooooooonog

0000 (attribute reference) D OPython OO0 0000000000000 000O0OC0COOOODOOb].name
gooooooooooOoOoOoOooObbO0OO00000O00000oUoooU0o0o0ooooOooooOO
gogbobooobooboobboobod:

class MyClass:
""U"A simple example class"""
i = 12345

def f (self):
return 'hello world'

MyClass.i1 0 MyClass.f000000D00000OD0OODOO0ODOOOOODOODODOODOOODOOOODOO
doooooboooooobooonooDO vyClass.i000D0DOOO0OOODOOO _doc__OOO
0000000000000000 doestringd00O00O0O0 "A simple example class"O0O0O0OOO

0000 O00OO00000d0d (instantiation) 00000000000 0ODOOOOOOOOODODOODOO

78 090 000




Python Tutorial, 0 000 2.7.17

00000000000 000000000000000000000000000000000 (0000
oooooo):

x = MyClass()

000000000 C0O0OD0O0O0OO (instance)DOD0O0O0O0O0OO0OOOOCOOOODOOOOO xODOOOOOO

00ooo0o0ooooo0oooooo0 (@@oo0oDo0oo00 o0 00000oDoo0oooooooon
goooboobobobooooooooooobobobooooooooooboboboboboboooo
gooobobooobbbooobbb _init__() DOOO0O0ODODOOOOODDOOOODDOOOOO
goobobobooo:

def _ init_ (self):
self.data = []

gooob _init__() DO0O0DOO0DOOOOOOODOODOOODOODOOODOODLDODDOODO
gooboobobobooboooooob init-()DO0O0O0OO0O0OO0OODOODODODODODOOOOOOOO
gogbbooboobbooobooboobbof:

x = MyClass ()

gooooboobobooboboobobooboO _init__()OO0DbOO0OO0DOO0ODOODODOODOOO
goboooobooboboooboobobooboobboooboobbooobo0D init_() OODO
gooogo

>>> class Complex:

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

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

933 000000000000

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
00o00o0o0o0o0oo0o0oo0ooooooooooooooooo @ooooooooobooo)ooooo

00000 (data attribute) 00000 Smalltalk 0 0000000070 C+ 000000070000
gobooooooooboooooobooooobooboOooboooobooooooooooOooooDoOboOooDbboOooon
gobooooooooboooboonobn MyClassOOOO0OO0O xOOOOOODOOOOOOOOO
000 1e00000 xOOOO0OOOODOO:

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

x.counter = x.counter % 2

(oooooon)
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(Cooooooooo)

print x.counter

del x.counter

00000000ooooopooo oooO (method)DOOOOOOOOODOOODOOOO™WOOOO0OO
oooooO@ython0 00000000 O0OOOOOOOODOOOOOOOODOOOOOOOOOOOOO
000000DO00O0O00O0DO00C00DO000O0ODODDO0O0O0ODOO0OOoOOOgnD append, insert, remove, sort
0000000000000 oooooooooooooooooooooooooon
00o00o00o000o0oo0o0oooooooooooooooon)

gobooooooooooooboodoobooooooooooooooooooooooooooOn o
goocooooboooobooobooobooooobooobooOobobooboooooobOOoOoOoOoobOooobooOooon
MyClass.fU000000 x.£f00000000000000000000 MyClass.i0000D0OO0OO
000 x.i0000000CODOO0OO0CODOO0O000D00 x.£f0 MyClass.£00000000000OO
— 0000000000000 0000000000 (method object) 0 0 O

934 000U OOOOooo

gobobooboobbooboobbooboonboo:

x.f()

MyClass OOOOOOOO0OOOOODOO 'hello world' 0000O0O0OO0O0OOO0OODOCOODOO
goooboboobooboooobooboobobobboobg x.fO0b0O0OO0ODOOOODODOD
gooboboboooooobooboboboboooooobooobooDbo:

xf = x.f
while True:

print xf ()

hello worldIOOOOOOOOOOOOODOOOOO

goooooooboooobooobooobooobooooooboooobooboobono £ 0obooooboooboooobooon
gboooooooooooooooo x.f() 0000000 0ooO0ooOoooooboboobocoooooaon
0000000000000 0000000000000000 PythonOOOODOOODOOODODO —OOO
gopbooobooooobooooo..o

gooodoo0oUoDoo0d0oOo0oUoDOOo00DoO0OoOo0Uooo00ooOOoOooOoOOUooogoooooogt
gbooboboboooooob x.£() 0000000D00O MyClass.f(x) UOD0O0OO0ODOODOOOOOO
gbodosnbO0O0O0OO0O0OO0OO0OO0OOODODODODODOODODODODOOOOOODOODODODODOOOOO
ggobooboobobooboobobooboobboooboon

gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
goboooooooooooooboooobOoOooboOooobooooooOooooobOooooDooDOooDboboooon
gboooooocooooooboboobOooOobocOoboobOoOobOOoOoOoOoOobOO0obDOobOOoObObOOOoOOoDOOn
(boobooo)oooooooooooooooooDooDOODOOOOOOOOOOOOODOODODOODDBD
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooboooobooooooooooboooobobooooboooOoooOooOoOooOooOoooDo

935 000000000000

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gobooooooooooooboOoooboooooooooDboooobooooooog:

class Dog:

kind = 'canine' # class variable shared by all instances
def _ init_ (self, name):
self.name = name # instance variable unique to each instance

>>> d = Dog('Fido")
>>> e = Dog('Buddy')

>>> d.kind # shared by all dogs
'canine'

>>> e.kind # shared by all dogs
'canine’

>>> d.name # unique to d

'Fido'

>>> e.name # unique to e
'Buddy’

O0ooooooooooo ooo00oooo00U00Do0o000oDoOo0000 mutableDOODOOO
000000000o0o0oooooooooooooo0O00000 ricks0O0000O0O0O0O0OOOOODOOO
odboooooOo0ooooooOoOooooOoOoOoOonoobbO bpgOOOOOOOOOOOOOOOOOO
goboooooo:

class Dog:

tricks = [] # mistaken use of a class variable

def _ init_ (self, name):

self.name = name

def add_trick(self, trick):
self.tricks.append(trick)
>>> = Dog ('Fido")
= Dog ('Buddy")
.add_trick('roll over'")
.add_trick('play dead")
>>> d.tricks # unexpectedly shared by all dogs

>>>

>>>

®o QO 0 Q

>>>

['roll over', 'play dead']

oobooooooooooooboooobooooooooooboboOooon:

9.3. 00000 81




Python Tutorial, 0 0 0O 0O 2.7.17

class Dog:

def _ init_ (self, name):
self.name = name

self.tricks = [] # creates a new empty list for each dog

def add_trick(self, trick):
self.tricks.append(trick)
>>> = Dog ('Fido")
= Dog ('Buddy")
.add_trick('roll over'")
.add_trick('play dead'")

>>> d.tricks

d
>>> e
>>> d
>>> e
['roll over']
>>> e.tricks
['"play dead']

94 DOODOOOO

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
gobooooooooooooobooooobooboooboooooooooooooOooooDoOboOooDboboOoon
gbobooboooobooboboooooboboboboooooboobooboooobooboooooDoOoDOon
(boooooooo)ooooooooOoOoOoOoOooOoooOooooOooOoODOOODOODOOODOOO0OO0O0

goooooooooooooooooooooooooooooDOOoOooOOoO coooDOOoO>)oOo0Oo0o00
o0o0oooO00ooOo000o0ooOo00DOOo000oODO000O0Ob00o0O000000000 PythonOODO
oooooooooooooooooOooo0oooDoOb0 —0OO0O000O0OOO0OOO0OO0OOCOOO0O0OOOO (@O
oocOoOoooooo pythonOOOODOOOOOOOOODOOOOOOOOOOOODOOOOOOOOOO
000000oooooogoocooooopoo pythonOOO0OoOoooooooon)

ggoobooobobooobboobboodb —oobbooobbooobboobbobooobbo
gooboobobooobboooobbooobobboobbboodbbooobobbooobDbboooo
goobobobobooooooooooboboboboboobobooboobooboboboboboboooo
ggoooobtuo —oooboobbooboobbooboobbooboo

goooooooooooooOo@oOoooOoOoOoOOO0)bOOOOOOOOOOOOOOOODOODODOO
gobooooooooooooobooooboooboooooooooooooboooooDboOooDboboOooon
obooobooooOooOoooobOoO0obooOoooon

gobooboobOobbob0 self00D000DO0ODOOO0DOODOOODOODOOODOODODO selfld
opoooO0oo pythonOOOODOOOOOODOOOOODOOCOODOOOOODODOOOODOODROOO
Python OO O OO0ODOOOCOOOOOO0O000O0O0O0OODOOODOOOQOO (class browser) 0000
gooboboboooooobooboboboboooon

gooooboboboooooooogooobobobooboooooOobDobDobUoboboboboooo
gooobooboboboooooooogoobobobobooobooooobooboboboboboboooo
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ooo0ooooo0oooooooooKOOOooOOOoOoooooooooooo:

# Function defined outside the class
def fl(self, x, vy):

return min (x, x+y)

class C:
f = fl

def g(self):
return 'hello world'

o000 £ft0gd000 hOOoooO cObOOOO0OOOO0OOOOOOO0OO0ODOOOOOOODOOObOOOOn
gobobocOobbooobboooobooooo00 —hOgOOOO0OoOOOOOOOOOOOODOOOn
gobooobooooooOoocOoOobOoOooobooOoOoOoOooOooOooonon

ggbbdg selfddboobobooboobbooboobbooboobobooong:

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)

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
gooooooooooooooOoooooo@ooOoooooooOooooooooooooooooo
oooo)boooooooooooobooooooooooooooOoooooooOooOOobobOOoOoooooon
gooooooooOoooooooOoOooooOooOooO0OoOooOOOoOoOO00O0OO0000 importd 0000
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobooooooooooooboooobooo

ooooooooooooo0ooooo(@ooOooboboO0)0boO00b000000 object._class__0O
gopbooooogd

9.5 00O

00o00oo0O00obOO0oooOo00oooOooOoDoOoU0ooO>0bo”’00O000DOoOoOO0ODOoOgn (derived
class) 0D OO0OO0OOOO0OOOOOOoOoog:

9.5. 0O 83




Python Tutorial, 0 0 0O 0O 2.7.17

class DerivedClassName (BaseClassName) :

<statement-1>

<statement-N>

00000 (baseclass) 0 00 BaseClassName 00000000000 OCOO0O0DOOOOOOOOO
googobooboboboooooooogoobobobobooobooooobooboboboboboboooo
gogbboooboobbooboobooobooboooboobn:

class DerivedClassName (modname.BaseClassName) :

gboooboooocoobooooooooOooboooooOoobOoboOoOoOoOoboOobOOobOOobOOoOoboOooOoooOooDOon
gobooooooooooooobooooobooboooboooooooooooooOooooDoOboOooDboboOoon
gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
oobobooobooooboooooboooooboooobbooooboooo

bdob0oo0oocO0o0o0o0o0bO0b0O00o0O0b0bO00000000 DerivedClassName () DOOO0OO
goboooobooooooooobooooobooooboOooobooooobooooooOooooOoDOoOooboboOooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOoon
goboooobooooooooobooooboooobooooooooo

000000000000O0DoooQ0O0O0O (overridey DOODOO0O0OOOOOOOOOOOOOOOODODOO
gogboobooobooboboobooboobbooboobbooboobobooboobbobboobo
goooooboobobooboobboobobooboobboobuoobbooboobbooboobo
goooOooOo0o0oDOoO00OO0o0DOO0oDOOoOoDoO (C++0OD00OOO0ODO:PythonOOODOODODOOODO
0000 virtual 0OO)

goooooooOooooUoUoOoDOoOo0Ooobooo0UoDbDOoOoU0UOoDbDOooOUoOoDooOoggoo
go00o0o0oooo0obOo0obO0bOU00bD00obD0o0obUOb0ODbUO0ObUOoDbOUODbD0ObOO BaseClassName.
methodname (self, arguments) 000000000 0O0OOOOOOOOOOOOOOOODODOOOO
0000000 (@UO00DO00DO000O000O0U0DOD00D0O0DO0O0O0O0O00d BaseClassName O
gobooooooooooooooon)

PythonO0 OO O0OOO0OD020000000000000:

e isinstance () DOOOOOOODOOOO0O0O0O0OOOOO isinstance(obj, int) O obj.
_class__.0 int0 int 000000000000 TrueOOOOOO

e issubclass() 0000000000000 00O0OO0O0O0O0O boold intOO0O0OOOOOO
issubclass (bool, int) O TrueOOOOOOO unicoded str0000000000 (OO
00000 basestringd0000D00)0O0 issubclass (unicode, str) O FalseODOO
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951 0000

Python D0 00O OO0O0O0O0OOOO (multipleinheritance) 0000000000000 COO0O00O0OOOO
gooboboboboooooog:

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

<statement-N>

Joo0ooooDooo0ooo0ooDooooo0oo0ooDooooo0oooDoooooooooDnDooonn
DerivedClassName 0000000000 Basel DODOOODOODO Basel DOODOOODO (@ODOO)
0000000000 oDOo0bOO0o0bobo0oDDbO0 pase2 000000 DOO0ODOOODODOOO

(COU0D0OD0OO0O0OO000O (breadth first) — Base2 0 Base3 0000000 Basel DOUOODODOOOOODO
—00oobobooobooboobboobibobboooobboobbOoU Basel OO bOoODLOOO
g0o00b0b0d000 Basel DODODOODOOOOODODOOODOODODOO Base2OOOOODODO
gogobooobbooobboobboobboobboobbboobbibob Basel OO ODOOOOO
goooOobooooooog)

gooooogn (mew-styleclassyDODOOD0ODO super() 000000000 OO0OODOOOODOOOODO
00000000000 000D00000000000000 call-next-method D OO0 O0OO0OO0O0O0OO0OO
00000000 suwper00000oooooog

oo0o00o0ooo0o0o0o0ooO0o0oU0ooOo0O00 1000000000000 oOoOO@OoOUO 100
do0d0o0o0ooooOoO0o0OO0OO0OO0O0O0O000000000000O0)000000000000000000
0o0o0o0oooooooooon object 000000000 OOOOOOOO objectddoogogg
00000o0o00o0oo00oUoo0o000oo0o0oUoo00o0oo00oUooooUooooooooo
pgooobdddddoooooooooobobbbbobbbbobbb0dddooUuoUg o
goooo0o0O000000U00(@UD0D0D0U00D0DU000000O0OOOODO0O00O0OOODOOoO)0O0OO
pgootbdddddoooooooobobbobbbobbobbbobbb0ddiodouoUu o
0000000000000 0oooag https:/ www.python.org/download/releases/2.3/mro/ D 0000 OO0

96 D0 DO0ODOODOODOOODOOODOO

go0oooo0ooo0oo0oo0ooOO0ooooo0 00000”00000 00000 PythonOOOOODO
oooooo0o0o0o0O0 python DO OODODOOOODODOOOOOOOOOOOOODOOOOOOO(@OO
spam) 00 (OO0OO0OOOOOOODOOODODOODODOODO)O publicO APIDOODOOODOOODOOODO
goboooboooooooooboooobooboOooboboooboooo

gooooooUooOoOoooOoooOobOOodOoOo00oOog (oo oOogooOOooDoooooo
000D)oooo0oOoooDO000 (mamemangling) D000 0000000000 OO0OCOOOOODO __spam
(CooooooOoooOoooooOoooOoDoDoODODOOD)OCOOOODOOODO0OO _classname__spam 0
goboobooboboboboobobiboD classname U0 gooooOoobOoOOO0ODOODOO
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0000000000000000000 (mangle) 000000000000 0O0O0O0O0OOO0OOO00O0O0O
ooboooboooooooooboOoobooOooooon

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
goboooooo:

class Mapping:
def _ init_ (self, iterable):
self.items_list = []

self.__update(iterable)

def update(self, iterable):
for item in iterable:

self.items_list.append(item)

__update = update # private copy of original update () method

class MappingSubclass (Mapping) :

def update(self, keys, values):
# provides new signature for update ()
# but does not break __init__ ()
for item in zip (keys, values):

self.items_list.append(item)

000000000 MappingSubclass O _update D00 0O0OO0O0OOOOOOOODOOOODOOO
oddd MappingODODOOOOOO0OO0DODO Mapping--update 00 MappingSubclass OOOOO
MappingSubclass_update000O0O0OO0OOOOOOOOO

goooobooooboobooobboooobbooobbooobbooobLbLosbooobbooobo
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
ggbbooobooboobbooboobb

Notice that code passed to exec, eval () or execfile () does not consider the classname of the invoking
class to be the current class; this is similar to the effect of the global statement, the effect of which is likewise
restricted to code that is byte-compiled together. The same restriction applies to getattr (), setattr () and

delattr (), as well as when referencing __dict__ directly.

9.7 DO0UOODOODO

Pascal 0 0000 (record)’ D 0COODO 000 (struct)’ 000000000000 0OOOOOOOOOO
gboobobobooboooooobooobooouobobobobobooooobooboon:

class Employee:

pass

john = Employee () # Create an empty employee record

# Fill the fields of the record

(ooooooo)
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(Cooooooooo)

john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000

00od0ooooooopDoooo pythonOD0OO0O0OO0OOOODOODOODOODOODOOOODOOO
gobooooooboobooobotboobooobooobooobobobobooboobobooboobboOoon
Uo000d000 read() U readline() DOOOOO0OOOO0OO0OODOOOOOOOOOOOOODOON
ggobooboobobooboobobooboobboooboon

gogobobooobbooobbboooobbioobob meimself 00000 m() OODOOODODOO
goobobobod0 mimfunc0000000D00DOOOO0OOOOOOODO

98 DUOoOOooOoDOOoOOO

ggboooobooboboobooboobbooboobbooboobobooboobbooboboobo
gooboboboboooooog

000000 (@UO0D0O0)000 raisedO0OO0OO:

raise Class, instance

raise instance

00000000 instancel Class 0000000000 CODOOOOOOOOOOOOOOOOOO
goboooboooooooooboooon

raise instance. class_, instance

except 000000000000 ODODOOOOCODOOOOOO0O0O (compatible)J100000 (COOCOO
ubobobb0 —00000000000b0b0bd0 exeepptd 0000000000 OOOOODOOO
g)oooooooooooo B, C,DOOOOOOOOOOO:

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

pass

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

print "C"

ooooooo)
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(Cooooooooo)

except B:

print "B"

except 00000000000 (except BOOOOOODOO)D B,B,BOOOOOOOOOODOODOOO
000000 —0000000Oexcept00O0nDonooooOong

goooooboobobooooboobooobooboobDbooboobbooboobbooboobo
goobooboboboooooogob str() DODOODOO0ODOODODLDOODOOOODODODODOO

9.9 00000 (iterator)

goobbbooobbboogn forbbgobbboooobbboobobbooobbbooobbo
goooooo:

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,

00odoodooo0oo0d0o0o0oD0odoooooooooooooooood PpythonOODOOOOO
goo0oo0obo0obobobi0obobU0ObUOfordbbO0O0ObOODOD iter() DOODODODO
dddddd next () 0000000000000 00000OO00U0O0O0O0OOO next () OO OO
goooobbobooboooodoooooooobobboobobbbbbbooooooooobobbobooo
next () O StoplterationOO0O0000O0 forOOODOOODOOO0ODOOOOCOCOOOODOOOOOOO
gogpoboobood:

>>> s = 'abc'
>>> it = iter(s)
>>> it

<iterator object at 0x00A1DB50>

>>> it .next ()

lal

>>> it .next ()

lbl

>>> it.next ()

lcl

>>> it.next ()

Traceback (most recent call last):

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

it.next ()

StopIteration
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
0b0oO0obO0o000o0o00ODnD _iter__() 0O0O0O0DOO0O0OO0OO next() OOOOOOOOODOOOCOOO
000000 0D0o0D0O0000D next() DOODOO0OOODO _iter_() O0O0O0O self000O0O
gooood:

class Reverse:
"""Tterator for looping over a sequence backwards."""
def _ init_ (self, data):
self.data = data

self.index = len (data)

def _ iter_ (self):

return self

def next (self):
if self.index ==
raise Stoplteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter (rev)

<__main__ .Reverse object at O0xOOA1DB50>
>>> for char in rev:

print char

nw T o B

9.10 0 OO0 OO0 (generator)

Oo00000 (generator) 0000000000000 0O000O0O0DOOOOOOOOOODOOOOOOOO
gooooboooooobOoboOoOoOOoOobOObO0OO0O0OO0OD yieldOoooooooOOoOoOOoOoOOOOO
Onext () 000000000000 00000O0O0O0O0O0O0O0O0O0O0OOOOOO@OOOOOOOOO
ooooooooooooooOooooOoooOoOooOoOOooO)yoooooooOobooooooooooooon
goboooooooooogn:

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

yield data[index]

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

print char

(ooooooo)
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(Cooooooooo)

gogoooooboobooobooboobobooboobbooboobbooboobbooboobo
go0ooboobobooobOoob0obOobD _dter—() U next () DO0OOODOOODLOODOODOO
uogo

gobodooobooooboooooooOooobooOooboOoobooooooooooOooOoOoOOoOooboOooon
goboboo0obobOobOi0O self.index O self.data 0000000000 OOOOOOOOOOO
goboooooooooooobooooooon

gogoooooooooboobobbboooooooooooobobbbbbboooooooobDobbbDbbobo
StopIteration000000O00O000OO0OODOODOOO0OO0OOOOOLOODODOOOOOODODODOOD
gooboobobobooooo

911 DODOOODOO

goboooboooobooobooboobobooobooboooooboobobobobooboobboOoon
googooooooboobobboboobooooooooobbbbbooooooooooobobobobbbbobo
gogoboobobooobboooobbooobbooobbbooobbbooobbbooobboooo
gooboobobobooooooooooboobobobobooboooboobDoboboboboboboooo
ggoobooboooo

0:

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

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

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

>>> sum(xxy for x,y in zip(xvec, yvec)) # dot product
260

>>> from math import pi, sin

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

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

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

>>> list (data[i] for i in range(len(data)-1,-1,-1))
[lfl, lll, 'O', lgl]

90 090 000
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0100

Jubogubogdboodn

101 OSOOOOOOOOO

cs000O00O0O0OO0O0O0OO0OOOOCOOUODOOOOOOOOOOOOODOOOODOOOODOn:

>>> import os

>>> os.getcwd() # Return the current working directory

'C:\\Python26"'

>>> os.chdir('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today") # Run the command mkdir in the system shell

0

from os import x0000O0 import osO00O0OO0OODOODOODOODOODOOOOODOODOODOO
00000000000 open() O os.open() DOOO0OD0OOOODDOOODO

000000 dir() OO0 help() OO0 osOO0O00OO0O0O0O0O0O0O0O0OOO0OOOOODOOOODOOOOO
gooooooodn:

>>> import os

>>> dir (os)

<returns a list of all module functions>
>>> help (os)

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

gobooooooooboooboobooboboooooooooooooobooobooboOo0obonod shutil
ooboooboooooood:

>>> import shutil
>>> shutil.copyfile('data.db', 'archive.db')

>>> shutil.move ('/build/executables', 'installdir')

102 0000000000000 O

globOOooooooooooOoooOOoOoooOoooooooboocooooooooooooobooOoon
gooood:
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>>> import glob
>>> glob.glob('x.py")
["primes.py', 'random.py', 'quote.py']

103 D0 00ODO0O0O0OD

gogjoogooooooooobobobbbobooooooooboboobobbbbbboboooooobbbboboboo
Udd sysOddooobargv00Q0O0OO0OD0DDOOO0OO0OO0OO0OO0O0O0O0O0OOOOOODODDDODOO python
demo.py one two threeUUO0O0O0O00OO0OO0O0ODOOOOOLOOOOOOOOODO:

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

['"demo.py', 'one', 'two', 'three']

getopt DO ODOODOO sys.argv 0 Unix O getopt () 0000000000000 0O0O0OO0OOOOOO
gboboboboo0oboobubo argparse00000o00oooooOoOO

104 D000 0OO000OOO0OOODOOODOOOOOO

sys 00000000 stdin, stdout, stderr 00000000000 stderr 000000000 DOOOOO
00000 stdowr 0 0000000000000 O0O0O0OOOOOOODODOODO:

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

Warning, log file not found starting a new one

sys.exit () DO00O0O0O00D0OCOO0ODOOOOOOOOOOCOOODOO

105 00000 OOoOoooooon

red000000O0COOOOOOOOOODOOODOOOOOOOOODOOODOCOODOOOOOOOOOOn
gobboooooooboooooooooooooono:

>>> import re

>>> re.findall (r'\bf[a-z]x', 'which foot or hand fell fastest')
['foot', 'fell', 'fastest']
>>> re.sub(r' (\bla-z]+) \1', r'\1l', 'cat in the the hat"'")

'cat in the hat'

gobboooboooooooooboocOoooboooboOoOoOooOoOoOoOoOOoOoOobOboOooon:

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

'tea for two'

92 0100 DO0O0O0O0OOOOOOO
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10.6 OO

math 0000000000000 0O0O00O0 COO0O0OO000OO0000O00O0000O000000O0OAO0:

>>> import math

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

>>> math.log (1024, 2)

10.0

randomO0 000000000000 O0O0O0O0O0O0OO0OCOOOOOOOOOO:

>>> import random

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

'apple'

>>> random.sample (xrange (100), 10) # sampling without replacement
[30, 83, 16, 4, 8, 81, 41, 50, 18, 33]

>>> random.random () # random float

0.17970987693706186

>>> random.randrange (6) # random integer chosen from range (6)

4

10.7 OO0OO0OOOoOoOoOOoOOO

gooobobobobooooooooboobgoboboboooooboobooboboboboboboboooo
gooOoO000OO0 2000000000 UVRLOCO0ODOOOOOOODOO uwrllip2d0O0OO0OOOOOOO
O smtplibO0:

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

print line

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

>>> import smtplib

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

>>> server.sendmail ('soothsayer@example.org', 'Jjcaesar@example.org',
"""To: jcaesar@example.org

From: soothsayer@example.org

Beware the Ides of March.

mn ")

>>> server.quit ()

200000 localhost 0000000000000 O00D0O00OO0O0DDOOOODOOOOO)
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10.8 DO O OO

datetime 0000000000000 0O0O0O0O0O0O0O0O0O0O0O0O0O00O0C0O0O0O0O0O0O0O0O0O0O0C0OAO
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
gobooooood

>>> # dates are easily constructed and formatted
>>> from datetime import date

>>> now = date.today ()

>>> now
datetime.date (2003, 12, 2)
>>> now.strftime ("%m-5d-%y. %d %b %Y is a %A on the 2d day of %B.")

'12-02-03. 02 Dec 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 OO OO0

00000000 0000b00000o0b0o0o0oob000o0ooo0000o0oobLD 0000 oObOo0O00n: z1ib,
gzip,bz2,zipfile,tarfile

>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len (t)

37

>>> zlib.decompress (t)

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

226805979

10,10 OO0 0ODOOOOO0O0OO

PythonOOODOOOOOOOCOOOOODOCOOOOOOOCOOOOOOCOCOOOOOCOOOOODOOOOO
go0ooooo0OoooooOooooocoddPpython000000OCO0OO0O0ODOOOOOODODOOOOO
gooooo

gogoooobooboooooboobooobooboobbooboob bbb booboob o
go0oobobo00obO0O000 timeit 0000000 DOO0OO0ODODOOODODOOODOOOODOO

94 0100 DO0O0O0O0OOOOOOO
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gooood:

>>> from timeit import Timer

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

0.54962537085770791

timeit 000000000000 OO0O0O0O0O00 profiled pstatsO0000000O0O0O0DOOODOO
gobooobooooooooobodooboboooboooooooooood

10.11 OO OO

gogoboobbooobboooobbooobobbooobbooobbbooobbbooLobLbbooon
goobobobooooooooboboboobooo

doctest 00O O00DOO0ODOOOO0DOODOOOO0DODOOO00Odocstring000000000O000D0O0ODO
ooo000o000ooooO00000ooOo0O0O00000000O00000000D00000 docstring O
ooo&bOO0000C0CCOOOO0O0000O00O0O0O0OOOOOOCCOCOOOOO0O0000O0O0O0O0O0O0OAO0
gobooobooooboooooooooboooobooooooooooooooooon:

def average (values):

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

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

mon

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

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

unittest OO0O0O0OO doctest UOOOOOOOOO0ODOOOOOO0O0OOOOODOOOOOOOCOODOO
gboobobobooooooboobobobob:

import unittest

class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 701), 40.0)
self.assertEqual (round(average([1, 5, 71), 1), 4.3)
with self.assertRaises (ZeroDivisionError) :
average ([])
with self.assertRaises (TypeError):

average (20, 30, 70)

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

1011. 0OOOO 95
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10,12 DOoO0O0OO0O

Python 00O 0000000 (batteries included)” OO0 0000000000 DOOOOOOOOODOOOOO
00 PythonOOOOOOO0O0O0O000O00O0O0O0O0O0O0O0O0ORO:

e xmlrpclib 000 SimpleXMLRPCServer 0000000000 ODOOOOO (remote procedure
cah)J00O0O0OOCOO0OOOOO0ODOOOOOOODOOODOOODOOODOOXMLOOOODOOO
gboooooooooobogooo

e email OO0OOOOCMIMEOOODOO REC28220000000000000000C0000G00OO0
gbooooooboobobooboboobobobobooobobobobobboodn smtplibl
poplib00000emall 0000000 (COCOCOCOO)0OO0DOO0DODOOODOOOOOOOOOO
gooooboobobobobboooooooooooooooooobbbbbbbbboboooooooo
gboooooooobooobgoo

exml.domUJ00 xml.sax 000000000000 0OO0OOOO0O0O0O0O0 XMLOOOOOOOO

Oobo0ooOooodobobooboooodn esvOdOOooooooooooooooooooon
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
Oo0oO0OOPythonOODODODODODODOOOODOODODOOODOODOOOOOOOOODOOODODOODODOO

« 0000O00OO00DO0ODO gettext,locale,codecsU0U0O00O00OO0OOOOOOOOOOOON

gooboogo

96
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0110

Ooooooooooono —oo 2

good020000000000000000000000000O00DOO00DODODU0DDODO00DDOO0DOOOD
goobobobooooooobooboboboboobooooobooboboo

111 00000000

repr 00000000000 OC0OO0OCOOODOOOO0OOOOO0OO0OO0OO0OOO0DOC0O000 repr()
gobooooood

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

"Set(['a', 'C', 'd', vev, va, lgv, ...])"

pprint 00000000000 O0O0O0O0COOO0OCOO0O0OOO0OO0DOOOO0O0O000O0O00O0O00O00O0O0
0000000000 oooOoo0ooooOoOOprettyprinter” 00 0000000000000 OOOOO
gobodoooooooooooooooooan:

>>> import pprint
>>> t = [[[['black', 'cyan'], 'white', ['green', 'red']], [I['magenta',

'vellow'], 'blue'lll]

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

textwrap OO O ODOO0O0OO0DO0O0OO0OO0O0OOO0OO0OO0DODODOOODOOOODODOOODOOOODOOO
Oo0o:

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

. the wrapped lines."""

(ooooooo)
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(O0ooooooooao)

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

to separate the wrapped lines.

localeOOOO0OO0OOOOOODOOOOOOODOOOODOOOCOODOOOODOODOOOO localeld
format () 000 grouping 0 00 0000000000000 O00DOO0O0OOO0O0O0OOO0O0OOOOOO
ooo:

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

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

>>> locale.format ("2d", x, grouping=True)

'1,234,567"

>>> locale.format_string("%s%.+«1f", (conv|['currency_symbol'],

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

11.2 0000000 0ODO

string0 0000000000000 O0000000000000000000000 TemplateOOO
gooooooooobooooooboooo oOooobOOobOOoOobOOoOOoOobOOOObOOOOObOOOOOn
goboboooooooooobboooooooo

Oo000oooos0o00O PythonD 000 (DOOOOODOOOOO)OOOOOOOOOOOOODOO
000o0oo0o0ooooobooo {jJo000b00000000O000b000DOD0DLObO0OO0DOODODOOD
goopboOoOooossoooooooosoooooooooooDon:

>>> from string import Template

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

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

substitute () 00000000000 00O00O0O0O0O0O0O00O0O0O0000O0C0O0O000O0A0 KeyError
gobooooooobooooooOoocOoOoOOoO0oOobOOoO0ObOOoOoOobOOoOoOoOoOOoOoOOOOODbOboOOn
gobobbobooboobooboobuoobooboobo0obOobbO safessubstitute() O
goboooooooooooooo:

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

Traceback (most recent call last):

(@ooooooon)
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(O0ooooooooao)

KeyError: 'owner'
>>> t.safe_substitute (d)

'Return the unladen swallow to Sowner.'

obooooooobooD sObO00Template000000O0O00OO0O0OO0OOOOOOODOOODOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
oobooooooooooooobooooobooOoobooooobooOooooboooboooooobooOoon:

>>> import time, os.path

>>> photofiles = ['img_1074.7Jpg', 'img_ 1076.7jpg', 'img_1077.3pg']
>>> class BatchRename (Template) :
delimiter = '%'
>>> fmt = raw_input ('Enter rename style (%d-date %$n-seqnum %f-format): ")
Enter rename style (%d-date %n—-segnum %f-format): Ashley_5%nS%f
>>> t = BatchRename (fmt)

>>> date = time.strftime (' 2d%b%sy")

>>> for i, filename in enumerate (photofiles):
base, ext = os.path.splitext (filename)
newname = t.substitute (d=date, n=i, f=ext)

print '{0} ——=> {1}'.format (filename, newname)

img_1074.jpg —--> Ashley_0.Jjpg
img_1076.jpg —-> Ashley_1.Jjpg
img_1077.3jpg —--> Ashley_2.Jpg

gobooooboooooooooobooooobooboOoobooooboooooooooooooOooDoOoOooboboooon
oooOXMLOOOOOOOOOO0D0D0O000O0000O0O0HTMLO webOOOOOOOOOOOOOOOO
gobooobooooboooooobooooooooono

113 00000000000000

struct 00000000000 O0O000C0COO000C000000000 pack() O unpack() O0OOO
00000000000 0000000 zipfiledOOOOOOOOOOZIPODODOOOOOOOOO O
ooooooooooooOo "0 "I"000000000000002000040000000000
0000o0o0ooo ""0o0o00000000standard0000000O0CCOCCOODOOODOODOOO
ooboooooooon:

import struct

data = open('myfile.zip', 'rb').read()
start = 0
for i in range(3): # show the first 3 file headers

start += 14
fields = struct.unpack ('<IIIHH', data[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

[Jooooooo)
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(Cooooooooo)

start += 16

filename = data[start:start+filenamesize]
start += filenamesize

extra = data[start:start+extra_size]

print filename, hex(crc32), comp_size, uncomp_size

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

114 0000000

000000 (threading) OO O0DOO0OCODOOOCODOOOCOCOOOOOOOOOOOOOOOOOOOO
gooboboooobbooobobuooobbbooobbbooobbobooobbbooDbLbooo o
gopboooooooooroobooOoOooboOOobDOOoO0OOOoO0ODOOOO0ODOOODOOObOOn

gooooboboooobbbO00odn threadingO0ooooobooooooobbooooobobo
gooboobobobooooobooboobobon:

import threading, zipfile

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

self.outfile = outfile

def run(self):
f = zipfile.ZipFile(self.outfile, 'w', zipfile.ZIP_DEFLATED)

f.write(self.infile)

f.close()
print 'Finished background zip of: ', self.infile
background = AsyncZip('mydata.txt', 'myarchive.zip'")

background.start ()

print 'The main program continues to run in foreground.'

background. join () # Wait for the background task to finish

print 'Main program waited until background was done.'

oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
O (coordination) 1 000000000000 OOthreading0 000000 OOOOOOOOODODODOODO
goboooobooooooooooOoooOooOooOoobooooon

goooooboobobooboobboobobooboobboobuoob bbb boboboobo
ob0o0O0000000b00 gueneODOOOoOOoOOOOOOOOOOCOOOOOOCOODOODOOO
gogoooobooboooooboobooobooboobbooboob bbb booboob o
gobooboooooOobb oueveddbooooooOOoOoOOO0OODOOOOOOODOODOOOOO
gooogo
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11.5 0000

loggingUOOoooooboboooboooooboooboboobboobLboobboooboooboo
0oob0ob0ob0ob0o0oo0o0ooob0obO0bO sys.stderrd0gogn:

import logging

logging.debug ('Debugging information')

logging.info('Informational message')

logging.warning ('Warning:config file ¢s not found', 'server.conf')
logging.error ('Error occurred')

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

gogooooboobooooo:

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

CRITICAL:root:Critical error -- shutting down

gbdbdboO00O4info() O debug() UOOOOOOODOODOODOOOOOOOOOOODOODOOOOON
O000000emallD 00000000000 OHTTPOOOOOO0O00O0OO0O0DO0O00O0O0OO00O0DODOOO
00D000ODEBUGH INFOUOWARNINGO ERRORUCRITICALOOOOOOOOOOOOOOOODOCOOOO
goboooooooooooooboono

000000000 pythonOOOODOOODOOOOOOODOOCOOOOOOOOOOOOOOOOOOO
gobooobooooooooooboooooboOoobo0oobooOoooboooooooo

11.6 OO0

Python 00O O0OO0OOOOOOOO(CUO0ODOOOODOO0ODOO0ODOOOUODOOUODOOODODOOO
0000 (garbage collection) 000D 000D O0O0O0O0)YOOOOOoOoOoooooOoOoooOoOooooooOo
goobooboboboooooog

gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobo0oooo0oooDo0oboo0oobOobo0o0DoO0oDoO0 weakref JOODODOODODOOODO
gobooooboooobooooooOoocOooOOo0oOobOOoO0OobOOoOoobooOoOooOoOOoOoOOOoOoOobboOoOon
(weakref) 000000000000 OCO0O0O00O0OOOOO00O0ODOOOOOO0OODOOOOOOOODOOO
gobbooobooooooooobodooooooooooooo:

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

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

Jooooooo)
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(O0ooooooooao)

>>> d = weakref.WeakValueDictionary ()

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

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

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python26/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()

KeyError: 'primary'

11,7 000000000000

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
goboooboooooooooobooooobooobooobooOoooboooooon

array(0D0)000COCOOOarray() OOOOOOOOOOOOOOOOOOOODOOOOODOODDOO
goooooooooooooooooooooooooooOoooooooooooO 100000 1600
Ooooo0o0 PythonOOOO0OO0O0O OODODO2000000000200@O00000 "em 00O
goooooo:

>>> from array import array

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

26932

>>> al[l:3]

array ('H', [10, 7007])

collectionsO00O0O00O0OOOdeque() UOO0OO0OO0OOOODOOOOODOOOODOOOOODOOOO
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobooooooooboooobooooooogn:

>>> from collections import deque

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

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

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

if is_goal (m):

(@oooooon)
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return m

unsearched. append (m)

gooogogoooooooobobobobooobbooobboooobbooobbooobboboooo
bisect DO0O0O0O00OO0OODOODODO:

>>> import bisect

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

>>> scores

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

heapqOOOOOODOODOODOODOODOOOOOOOODOOOOOODOOODOODOODDOOO
gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
ooboooooooooooobooooooooooooboOooon:

>>> from heapq import heapify, heappop, heappush

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

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

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

118100000000
decimal 00000000 1000000000000000000 Decimal 00000000 ODDOOO
00000200000000000 floatOOOOOO0OOOO0OOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO
- J00000000000O0O0O0O0O0O0 10000000000C0O0OCOODOO
000000
e JO000O0OOOODOOOODOOOODOOOO

000000 OODOOOOO0OOC

gobooboobbooboobboobuoobbooboobbooo

oooOo7000000000000 5% 0000000000000010000000000200000
goboooooooooooooboooobooooboooobooooooooooDOooooDOboOooDboboooon
ooboooooocoon:

>>> from decimal import =«

>>> x = Decimal ('0.70") % Decimal('1.05")

>>> x

Decimal ('0.7350")

>>> x.quantize (Decimal ('0.01")) # round to nearest cent

Decimal ('0.74")

(@ooooooo)
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(Cooooooooo)

>>> round (.70 = 1.05, 2) # same calculation with floats
0.73

00000ODecimal 0000000 DOOO0ODODOO0ODDOOODOOODOOOOODO 20000000000
000000 40000000000Decimal 00000 O0OOODODOOOOOO2000000 1000
ggbbooboobboobbooboobobooboobbooboo

Decimal 0ODOODOOOOOOCOOOOOO0OO02000000000 0000O0O0DOOOOOCCODOOO
ooboooooooooogn:

)

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

>>> 1.00 % 0.10

0.09999999999999995

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

>>> sum([0.1]%x10) == 1.0

False

decimal 00000000000 O0O0DOOCOO0OOOOOOOOODOOC:

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

104 0110 000000000000 —oo 2
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HRERERERN

00o00d00o00oo0DoD0o0oo0oDodo pythonO0O00DO00DDO0ODDOODDOODOODODOOODOO
0000 —0000000oooooooooOPython 0000000000000 OOOOOODODODODOO
gogbboooboobooboboon

0000000000 Python0 00000000000 DOOOOOOOODOODOOOOOOODODOOOOO
goboooooooobog:

* library-index:

goobooooboboooboboobooobobooogbboob bbb booob Lo
O00o0oO0oOoOoOoDoOoOODODOODDOODODOODODOOO PythonOOUOO ODOOOO OOOOODOOO
OO00D00UnxOODOOOODOOOOOHTTPOOOOOOOODOOODOOOOOOOOOOO
gooOoOoOoOoOoOoOoOoOoOoOocCcGlooooooOoODOU0DUODODUOOoODOoOoOooOoOooOoOooOoO
gobooboobbooboobboooboobooboboobobobobooboobbooboo
gobooboogoood

e install-index 0000 PythonOODOOOOOOODOOOOOODODOOOOOODOODOODOO
gboooooogog

* reference-index: Python 0 0 0 0000000000000 00O0O0ODOOOCOOOO0O000O0O0OOO
O00oooooo0ooooon

gooo PythonOOOOOOODO:

e https://www.python.org: 0000 Python Web OO OOODOOUOOUOOOODOCOOOOOOOOOO
OWebOODOOODO Python OO O OOOOOOOODOOOOOOOODOOO WebOODOOOOOO
000o0oo000ooo0o0oooOo00oooO00oooO00oooO00ooOoO00oooOoO0o0ooo
gobgooboobbooboobobooboobbooboboobbooboon

https://docs.python.org: Python 0000 0000000000000 O0OOOO

e https://pypi.org: Python 00 0000000000000 CheeseShop 0O OO OO0 0ODOODOODOO
000000000000 000000000 PythonOOOODOOOODODOOOOODOOOOOOO
goodoooooooboobobbobobobooboooog

* https://code.activestate.com/recipes/langs/python/: Python 000 00000000000 DOOOOOO


https://www.python.org
https://docs.python.org
https://pypi.org
https://code.activestate.com/recipes/langs/python/
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0000000000000 0D0O0O00oO00oooOoooOOoog Python Cookbook (O’Reilly &
Associates, ISBN 0-596-00797-3) 000 O0QdO0QoOooQ

Python 0000000 ODOOOOOOOOOOOODODOOOO comp.lang.pythonO0 00000000
000000000 python-list@pythonorg 0 000000000000 OOOOOOOOOOOOOOOO
g oooobobbobbobbbbobbo0d0dddooooogo
0(@O0OO0)yooooooooooooooooO0oU0ooOO0ooooO0lo0o0oUo 120000000000 (OO
JooooooO)ooooDoooo oDooooo (FAQDO Odoooo)ydoooooooDoooogoon
0000000000000 0000 https:/mail.python.org/pipermail/ D 0000000 FAQUUI OO OO
pgoodddddoooooooobobbbobbbbbbbbbddldidooooUUU ™
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Jooobooooboboodd

00000000 PythonOOOOOOOOOKonOOOO GNUBashOOOOOOOOOOOOOOOO
0000000000000 0o0o000o0oo0o0o0oo0oo0o0n0 GNUReadlineOOQOQOQO
0000000000000 00000000 EmacsO00000 viODOOOOOOOOOOOOOOOODO
gobodoobooooboooooooooobooooboooooooooooooooooooooooon
oo00000ooo0O000000O0O0000DO0O0O0O0000000O0O00000 UnixO00O Cygwin O
goboooboooooooooboooooooboooon

00D0000OMark Hammond O PythonWin O OO OODO0O PythonOOOOOODOCOO TkOOODOOOODO
OIDLEODO0OODOOOUODODOOO OOO0OO0ONTOODOSOODOO0OO0O0O0O DOSDOOO Windows
oooooooo0ooooo0o0oooooooooooo

131 000

goooooooooogoboobooboooobobooooooboooobDobDobOooobDobooooDOoon
o000oOoO0o0000DO0O00000000000 EmacsO00000O0O0COOO0ODODOOOOOOO
gooooooo0oooooooo0Doooooooon c-Aa(Control-A) D00 O0O0OOOOOOOO
gbooodo0o c-e00000000CO0 c-BOUOOOOOOODOOOOOO c-FOOOODOOOOOO
00 Backspace 00O O0O0D0OO0O00O0O0ODOO0OODO c-DODOOOODOODOOODOODOO c-kOOOOO
000000000 ko (O0)O00O0O c-YyOOODOO kKIOOODOOOOOO yankO (OOODO)DDODO
C-underscore 00000000000 O0DOCOO0OOCOOOOOOOOOOODOOOODOOOOOO

13.2 000000

0000000000000 o00000U00000000000000000o0o0o0ooonooo
0000000000o0o0000oo0000oo000oo000oo00o0oo0ooOoooooooooo
00000 c-pPO00D0O0O00OODOODOODOOODOOOOO@MO)OODOC-NO 1O00O0O0O0O0DOO
00000o0o00o0oo00oUoo0o000oo0o0oUoo00o0oo00oUooooUooooooooo
0o00o0oo0boooobbo0obidOd rReturnUO0OD0ODOOD0ODOODDODOODODODOODDOOOODOO C-RO
00000000000 D0000 (reversesearchy 00000 c-sO00000O0O (forward search) 00 OO
ooo


https://tiswww.case.edu/php/chet/readline/rltop.html
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133 000000

Readline 000000000000 (keybinding D0 O0OO0OCOO0OO0O “/.inputrcO0000O0OOO
gbooboboboooooobooboboboboooooboobooboo

key-name: function-name

gooo

"string": function-name

gogbooooboobooon

set option-name value

goo:

# I prefer vi-style editing:

set editing-mode vi

# Edit using a single line:

set horizontal-scroll-mode On

# Rebind some keys:
Meta-h: backward-kill-word
"\C-u": universal-argument

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

Python OO0 TabOOOODOOOOODOOOOOO TABOOOODODO ReadlineO00OOODOOOOOOOO
0000DO00C00O0O00O000O0DO00OCOO00O0O0OdD ReadlinedO0O0O00O0OOOODOOOOO
OO0 */.inputrcO

Tab: complete

0d0o0o0oodoD0o0o0o0Do0oU0ooO @UODOO0 TebOODOODOODOOODODOODOODOO
ooboOooooOoOooooO0oOoDbDOoOoOoooOoOooooOooDpooon)

gooooooboobooobooboobobooboobbooboobbooboobbooboobo
000000000000 D0000DDoDO000ooooooooon!

import rlcompleter, readline

readline.parse_and_bind('tab: complete')

gbbooogd teb00oooooboooobbbbbOoO0 TebOOUODODOooooboooooboooo
goooOogoo pythonOOODOOOOCODOOODOOOODOOOOOCODOOODOODODOODODOOD
string.al000000DOO0OO0OO0OOODOOOOOOODOO ".'OO0O0bbOO0OO0bO0ObLbOoOoDbDOo

“I Python 0000000000000 000D PYTHONSTARTUP 00 0000000000000 00O00O0O00O0OOOOO
000 PytohnOOOO00O00O00O0OO0 DDOOODOOO0DOOO0OD DOODDOOOOOO
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gobooobooooboooooogonofod _getattr__() OO0O0OO0O0O0O0O0OC0OO0OO0OOODOOOOO
ob0o00D0 _getattr__() DO0OO0OO0OO0OOOO0OOOOOOODOOOOOOOODOOOOODOODOOO
oo

goboooobooooobooooooboooooOoooobOboOoOoooOoobooOoOoooOOoOoOoOOoOoobboOooon
gobodobooooboooooooooboooobodooooooooooooooooooooboooon
ooooo0o0o000oooooO0O0000000O0D0O00O0O0O00000000000 import0000O
oobooobog esbbooobbooobOoooOOoobOOOOoOOoDOobOOoODOoDbOOoOoDObOOobOOOoon
goboooooooooon

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

bound to the Esc key by default (you can change it - see readline docs).

Store the file in ~/.pystartup, and set an environment variable to point
to it: "export PYTHONSTARTUP="/.pystartup" in bash.

MW W W W

import atexit
import os

import readline
import rlcompleter

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

def save_history (historyPath=historyPath) :
import readline

readline.write_history_file (historyPath)

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

atexit.register (save_history)

del os, atexit, readline, rlcompleter, save_history, historyPath

134 000000000 DOOOoOOooOO

goboooboooooooooooOoooOooOooboOoobooooooOooooOoooOooOOoOooDboOonoon
ooooooooooooooooooooooooooooooooocooooo@ooooooooon
gooooooO0oO0o0oO0oO0O0oooooooO)QoooOooO0O0O0000O0O0O0oOooDooOooOoOoODO0O00n
00o0o0o0ooooooooooooooooooooooo(@ooooooo)0oooooooooooo

o0o000oo0o00ooo0o0ooo0o0oooooog IpythonODO0O0O0O0OOOOOOOOOOODOOO
oooooooOoOoooo0o00ooOoO0o00ooOO00oOOO0O00OOO00ODOO00ODO0ODODOO
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
OO0 bpythonODOOOOO
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http://www.bpython-interpreter.org/
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0 14 0

Joboboooboboodddttd

00000000oooooo0ooo0o0ooOoO0o00 2000 EUOO0)ooooooooooooood
gooon

0.125

OO0 1/10+2/100+5/1000 0 0 0 0000000000000 OO200000

0.001

002+04+1800000000C0C00O00O0O0O0O0O0O0OO0OO0OOOO0OOODOOOOOOOOOOOO
o0 100000000000000000002000000000000000O

00000000000 00oo 2000000000000000D00000000DOO0O0O0O0OODOO0
ogooloooooooobooo 200000000000 00DO0O0DOOOOODOOOODOOOO

ogoooo0 100000000000 o0ooUoOoO0LoU0 YBOOUODOUoUOooOUOoooO 1B OO0OO 1000
gboooooooboobobooooogoooo:

oooooooooon

0.33

goboobogoo

0.333

000o0d0ooOo0d0oDoO00oDOoO00oDOoO00ooOoOUoDOoOOOoDOOoO 1300000 O0DOO0O0OOOd
gbooooooobobobooooogoon

0000000 20000000000 00Q001I0O0D00 010000 20000000D0O00O00DOOO
O00O0OC0OOOoOoOo 200011000000 (repeating fraction) D 0000
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0.0001100110011001100110011001100110011001100110011...

gobobooboobboobooboboobboobooboo

Python 00O O0O0OO0ODOOCODOOCOODOOO PythonO floatO0O 53bit0 000000 OCO0OOCO0ODOOO
10000 0.1 00000000000000002000000000000

0.00011001100110011001100110011001100110011001100110011010

gopoo vioooooooooooooooooooooo

PythonOOODOOOOOOO 1000000000D0OCCOOO0OO0OOODOOCOOOOOO 1000000
000o0o0oo00oooooooooog pythonD 200000000 01000000000 10000
gobooobooooooooobodooooooooon

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

000000000000 o00oo0oo00ooo0oooooooood0Python 00000000 OOONO
gooboobobobooooooooo

>>> 0.1

0.1

o0ooopooooo0ooooooO0ooooooOooooooooOo0UooDoOO VIooDoooooo
ggobobbooobobboo obbooobbboobboooboboboobbboooobbooobbo
gooooobgd

>>> 0.1 + 0.2
0.30000000000000004

gd0o0020000000000000000000000D0ODO0O0O PythonOOOOOOOOODOOOO
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
gooooooooooboooO@EUoooo0ooDoodUooOo0oUOooUOooo0oDbDoUUboooooo
o000 O0o0OoOOooDoobooboobooo)Ho

g0oboO00oOoo0oO00ooOoO00oDoDoO0U0bOOoOoOoooog26/5sO000000000D 200000000
goboboooboobooooboo

>>> round(2.675, 2)
2.67

000000 round () 0000000000 O0ODOO0OOOOOOOODOOODOODOOOODOOOOO
000ooogooooloooo 26750 26702680 0000000000000000O 268020000
goooO)oooO00oooO0O0bDOOoOoOooOOoOg 10000 2.67502000000000000DO0O000O
gooogoobooobogoo

112 0140 000000000000000
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2.67499999999999982236431605997495353221893310546875

0oooog2e6800000267000000 26700000000

0000000000000 000O00C000O0DOO00O0000DO0O0DO0 decimal OOOODOO
0000000000000 000000 decimal 000000 PythonO float0 00000000 OO0O
gbooboobobobooon

>>> from decimal import Decimal
>>> Decimal (2.675)
Decimal ('2.67499999999999982236431605997495353221893310546875")

oooooooooool0boOOO I0ODOOOOOOoO010 10000000000 100000000
oobooooood

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

sum += 0.1

>>> sum
0.9999999999999999

2000000000000000000O0000OOO00O0DOOO00ODOO0O0O00OCOO0.1”0000000O0
gooroooooroo0o0000ooooOo020000000000000000000O0ODOOOOO
0000000004 The Perils of Floating Point 00 000OOOCOO

goooodooorogoooOoOooOooOorood0oodU0oDo0U0oDoO0U0oOoo0UooDoOoODboOooo
PythonO float 00 000000 DODOOOOOCOOOOO0O0O00O0O0OOOODOODOOOCOOOOOOOOOO
goooOdoOo0oUOoDboOoopooog2«+300 100000 o00ooo0oo0ooboU0ooooooOooo
Joooooo0o 100000000000 ooooooooo0oo0o0o0ooooooooooooDon
gooboboboboooooooon

00o0o00ooo0ooooDooooo0o0oo0d0oo00oo0oooooDooooooooooooog 1000
0000o0o0o0o0o0oU0Uoooo0o0oU0U0U00oDooOoOOU0U0DOoDOoOOoUOUODODoD flecatDOOOOO
0000000000 0000 formatstrings D00 str.format () 00000000000 O0O000O0OO
gooogo

141 00000

goooooro.1roooooooooooooooooooooooooooooooooooooooo
0oooooooooooooooo20000000000000000000000O0O0O0DOOODOOO
gooooo

00000 (Representationerror) D00 DO0D00 (OOODOOODODO)1000000 200 (00O 2)00
0000000000000 0000O000DO00O0OO Python (OO OO Perld CO C++0 Japal Fortran
000D0o00o0oo0)0Do0ooooUuD 100000000 00D0O00OooOog

141. 00000 113



http://www.lahey.com/float.htm
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>>> 0.1 + 0.2
0.30000000000000004

0000o0Doo0ooDooDo (/100 210020 000000000000000000000D000 (2010
070)0000000000000 IEEE-7540000000000000000000000OOOOOO
000000 PythonOOOOOOO IEEE-7540000 000 (double precision)” 000000007540
double OO 530000000000000000000O0O0OO0OO0OOOOOOOOOOODOO1IOOOO
gopooooooogJye»+NO0D0QC0O00COO000OO0O0JODOOO0 S3g0oooooooooon

1/ 10 "= J / (2%%N)

gooooo

J "= 2%xN / 10

000000 JO000S3000000000000 (>= 2+x5200 < 2xx53)000000000N
ooooogoogogsenonooon:

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

ooooosen0 JOOOOOS3000000000000NOOODOODODOOJOOO0ODODOODOOO
ooboooooon

>>> q, r = divmod (2%%56, 10)
>>> 1
6

000 10000000000000000000O0DOOCOO0O0O0 (roundup) 00000000

>>> g+l
7205759403792794

0oo00O07540000000 /1000000000000 2**56000000000

7205759403792794 / 72057594037927936

googooooooo l1ooooooo0ooooooo0 vVioooooooooDOooOoDooOooDooo;oo
ool1ooo0o0000000 1/11000000000000000000O00O0O0DOO0OO0 000 1710000
ooooon

oooooooo vioo»ooo0o0or0o0oo000oooooooooooooooooooooooooon
gooooog 74 o000000000000000000O0ODOOOODOOOOOOOO:

114 0140 000000000000000
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>>> |1 x 2xx56
7205759403792794.0

00000 103000 00000000 30000000 @OoO00ooO0)oo0ooooooooog

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

000000000 O000000o0o0oo0oo0o010000 0.100000000000000005551115123125000000
00000000 Python2.70 Python3.1000000000000 PythonOOOOODOOOOO 1700
000 °0.10000000000000001’ DO OOOOCOOCOCCOOCOOOOOO PythonOOOO 200000000
gooOoOoOoOoOoOoOoOOOO0oOoOoOoooogooooroooooo

141. 00000 115
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0150

L1 [

151 00000

1511 00000

00000000 0DO0O00DOO00DO0O00OCO0O0DODO0O0O0O0O0ODOO (stacktrace)DOO0ODOOOODO
gogooboooobbooobbooobbooobbooobL,obbooobbbooobLbboOoobLbo
goooooo0ooO0ooO0ooO0oO0oOoO0oOoO0OOO0OOOOoOoOODOOOObOOOOOObOOb0On0 (kxyono
except 00 000000O0O0DODOOOOOOO0000O0O0O0O0DOO)00000000O0OODOOOOOO
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
gogoobobooobbooobbooobboooboboooobobooobbooobboos,oobbo
gobobooboobobooboobbobobooboooboobnoon

000000 (interrupt characterd 0 0 O Control-C0O Delete)JO00O0OOO0OOOODOOODOOOO
Jo0d000000000000O0ooO0ooooooooo* 00000000000000000000
00 KeyboardInterrupt UO0O0O0O0O0ODOOOOO0OODO tryOOOOOOODOO

1512 00000 PythonO OO QOO

BSDOO UnixOOOOOOOPythonOOOOOOOOOOODOCOOOOODOOOOOODOOOOOOO
ooboooooooo

#!/usr/bin/env python

(CoooooOoooooO0Oooo pATHOOOOODOOOODOOO)OOOODOOOOOODOOODODODO
gbobobobobobdobooooboob #'ooooooobocoobooooooobooboooobOon
0000000000000 00000000000000 WindowsOO ("\r\n")OODOOO UnixODO
("\n")0OOOOODODODOODOODOOODOODOD0OO0ODODO0OO0O0O0O0D000000 "#' 00Python000O0
gobboooobooooOoooooboocOoOobobocOooboooooon

chmodUUOO0O0O0OOO0OOOODODODOODLOODODOODOODODODOODOODDOO

“l GNUReadline 0000000000000 00000000O0OO0O0O0OO
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$ chmod +x myscript.py

Windows 000’0 00007000000 00000COPythonO0000000O0OOOODO .py0QOQd
00 python.exeOOOOOOOUOOPython OO ODOOOOOOOOOOODOOOOUOODODOOOOOO
00000 .pywODODODO (O0:pythonw.exed)ODOOOOOO0OOODOOODOOOOOODODODOO
gooog

1513 0000000000000000

PythonO0OODOOOOOOOOOOOODOCOCOOOOOOCOOOOOOCOCOOOOOCOOOOODOOOOO
ooboo0obOOoOoobOboOoobOO00b0O00 pYTHONSTARTUP U OOOODOOOODOOOODOOOO
oooo0o000000000000O0o0O000000000000000 UnixOOOO .profiledOO
gooo

ooo0000000o0o0O0000000o0O000000D PythonOO0OOOO0OOOOO0O0DOOOOOO
000000 /dev/ttyOOOOOODOOOOOOOOOOOODOOOO@OOOOODOOOOOOO
ooooogog)ooooooc ooooOoOoOOOC0O0O0OO0OoOoO0OooUoooUooooooooooDoon
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
Omport 00 0000000000000 O0OCO000O0OCDOOO0O0OOOOOO0OOODOOOOOOOO
Osys.psll sys.ps20000000000000O0COO0OCO0OOOCO

jdooodooO0ooD0ooo0odoodoDOU0oooD00oo00ooDooDUoooDoooooDOoOooogoo
000000000 0d if os.path.isfile('.pythonrc.py'): exec(open('.pythonrc.
py').read()) U000 oooooboboboooobooboboboboooobDobobobbooooonoo
goboooooooooo0oobOo0oOoooOoOooooOooDboOooooOoOon:

import os
filename = os.environ.get ('PYTHONSTARTUP'")
if filename and os.path.isfile(filename) :
with open(filename) as fobj:
startup_file = fobj.read()

exec (startup_file)

1514 000000000000

Python O OO OODO Python OO O ODODDOODOOODODO 2000000 sitecustomize O
usercustomize 00000000 O0OO0ODOODOOODOODODOODOOODODOOOOODODOOODOO
site-packages 0 0 000000000000 0OD0O0O0OO0OOPythonOD0OD0DOO0O0OOODOODOOOOO
O0o:

>>> import site
>>> site.getusersitepackages ()

'/home/user/.local/lib/python2.7/site-packages'

usercustomize.py 000000000000 00O00O0O0O0O00O0O0COO0O0O0O0O0O0O0CO0O00O0O00O
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ooooo0oo0o0o0o0oooooo0O0000 -sO0000000000000000 PythonOOOOOOO
oooon

sitecustomize DO OOO0O0O0OO0O0O0O0ODOOO0O0O0OOCOODOOO0O0O0OOOOCOOOOCOOOO
00000 site-packages 100000000000 usercustomize OOOO0OO0O0O0O0D0OOOOOOO
Usiteb0000000O0O0DOODOODODOOOODOO

151. 00000 119
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od A

HRERE

>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO
gbooooooboobobobooooooo

goobooboobbooboobbooobooboooboobboboboobbobbooboo
(000 OUODD D000 {}0D00000)0D00D000O0DO0O00O0DO00O0OD0O0OODOOOOn
OO0OOOCOO0D0O0O PythonOOOOOOOO

2to3 Python2x O 0000 Python3xOOOODDO0OOODOOOOOOOODOOOOOOOOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

2003000000000 lib2to3 0000000000000 O00O0O0ODOOOOOOOOOOOO
Tools/scripts/2to3 000000000000 2to3-reference 0000000000

abstract base class (000 00O O 0O) abstract-base-classes 0 duck-typing 000000000 hasattr ()
0000000000000 00000000 000000000000 0o0O0O0ooOoooOgd Python
O0DOO0DOO0O0O ABCsOO(collectionsOOOOOO)ODOOODOO (numbersO0OO0O0OO)
0000@GeO0000O0OO)OODOOOODO OOO0ODOOOODO eabcOOOOOODODOODDOO ABC
gobooboobooooo

argument OOO0O0OO0OOOO function(OOO method) 0000000 O00D0OOOODOOOOO

- JO0O0OOODO:000000DO0ODOUODOUODOODOODODO (O:name=)00 «+x000O
gbogoboooboobobobuoboboobobib complex () ODOOODOODOO 30 5000
goobooobo:

complex (real=3, imag=5)

complex (x+x{'real': 3, 'imag': 5})

e JO0O0:000000000O00O00OOOOOOOOOOOODOODOODOODODODODODODOD +=0O
000 iterable 000000000000 0O0O0OO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))
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coobobooobooooboooooooooooooooooooooooooooooooboOon
OC calsOOOOOOO0OO0ODOOOOOOOOODOOOOOOOODOCOOOOOODOOOOOOO0
oooobooooboboooooooooooooooooDoog

OOOO0OFAQO ODOOOOOOODOOODOODO?0O0C0COCCOOOO

attribute (00)O0OOOOCOOOOOOOODOOOOUOOOOOOOOOOOOOOOOODOOOOO

Oo0b0b0 o000 «OO0O0O0O0OOO0O0OO0OOODODO oaOOOOO0DOOO

BDFL 0OO0OO0OOO0O0O0OOO (Benevolent Dictator For Life) 0 O O O O Python O O O O Guido van Rossum O

googon

bytes-like object (000000000 0) strO0bytearray 0 memoryview 00O 00O buffer protocol O

cooobooooboooooooooooooooboooobooobooooooOooooooooobboOooon
coobobooobooooboooooooooooooooooboooooooooooooobooon
coooboooobooooobooooooooooOoboOoOoOoboOoobooOooooOoOoOoOooOoboOoobOboOooon
ooo

bytecode (DOUOOUOO0O)PythonODOOODDOODOODOODOOUOOUDOOOUDOOUOODOOOOO

Python 000000 CPython DO D ODOOOOOOOODOOOOCOOOOOOODO .pycO .pyo
coooooooooOooooooDOoOoobDoOoboO0bo0oObDObOooOooOoOobOD (obooboobooo
00od0o0o0ooOo0o0oDOOo0oOoDOo0ooD)QooooUoodooUooDoooooooogoo
OO00OO0O0OOoOoOoOoOoOoOoOoOoOoOoO »0O0gg (virtual machine)’ 00000 0000 (intermediate
language)’ 00000000000 OOOCOO0ODOOODOOOOO PythonODOOOOODOOODODOO
Oo0O0OO0O0OOoO0OoOoOoO0OPythonOOOODOOOOOOOOOOOO

000000000000 disdopooo oooood

class (000)0DOO0OODOOOOOOODODOOOOOOUOOOOODOOOOOODOOOOOODOODOOOO

gobooboobbooboobooobooboobboo

classicclass (000000 O0O)object 00000 0ODO0OODOOOOUOOOOD DOOODODOO

(new-style class) 00 00000000 000000000 Python30O0ODOO0O0O0O0O

coercion (000)0DOOU0O20000000000000LD0ODO0DOOODODOUODOODOOOODOO

0000000000 b00Db00 int(3.15) 00000000000 300000 0O0ODOO 3+4.5
cooooobpoOoooooOoob @oobooooOoooboOoooo)o coobooooooboooo
OO00000C0O00D0OCOO000ODDOOOTypeError000000000OC 200000000000
00000000 coerce000O0OOODODO DOOO 3+44.50 operator.add(xcoerce (3,
4.5)) 000000000000 operator.add (3.0, 4.5 00000000ODOOOODOO
gboobo0oooobOoboboboUobooooboobDobOoUooooDOoDOobODOobDOobOo UD 3+4.500
0000000 float(3)+4.50000000000C000O00O00OODOOOODCOOO

complexnumber (000)00O00000O00000ODO0O0O0O0ODOOO0OOOOOOOOOOOOOOOO

coooooooboooooo (-10D0o0O0)bo0obooOoUboooUOoDboU0UobDbD igoooboOooo
OO0 jO000000OPythonODOOO0ODODOODOO0ODOODOUODOOODOOOOODODOODOOO
0j000000000000 3+13000 meth0OODOOO0OO0O0OO0O0OD0OO0DOOOO0O0OO cmathU
gobooboobbooboobbooobooboboobboobobobobooboobbooboo
gobooboobooooo
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contextmanager (00000000 000)withOOOOOOO __enter__() 0 _exit__() 00000
0000000000000 0000000000PEP343 0000000000

CPython pythonorg 00000000 0OPython 00000000000 OODODOOO”CPython” OO
0000000000 JythonDO TIronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000U000O00U0OOO0OOUDN ewrapper 000000000 OOUOOOOOO
Ub00000b0b0bO0Db0 classmethod() O staticmethod () ODODO

0O0000000OO00oOo0oO0O0ooogooooOo0200000000DO00DOOOn:

def f(...):
f = staticmethod (f)

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
cooooboboobooobooooboooooobooooooa

descriptor (0O00DOOO0)0000 _get_—(),-set__(), 0000 _delete__() 00DOO0OOO0OOO
0000 (mew-style) OO0 O0O0O0O0O0OOO0 ODOOCOOO0OO0OODOOOOOOOOOOOOOOOOO
0000000 00DOo000ooooU00ooo0oooouooooOoooDoOog Ooao get,set,delete
0000 «bDOODODOD0 000000000 OOOOO bPOOOOOOODOPOOLOOODOOOOO
gooooOoOoOoOoOO0OO0O0O 000000000000 00000000000 PythonOOOOO
gboboooboobob oobobooboooboboobobobobobobobobDOobo oobo
gobgooboobbooboobooobooboobbooboobbooboobo

0000000000000 0000000 descripiors 0000000000

dictionary (00)00O00DD0O0O000O0O00ODO0O0OO0O0O0O0O _hash_() 00000 _eq__() 0000
0000000000000 0000000000 PerlD0O0D0O0OO (hash)yDOOOODODOOO

dictionary view (00 0)dict.viewkeys(),dict.viewvalues (), dict.viewitems () 0000
O00O0C0O0OO0Q0ODOOO (dictionary view) 0000000000000 0000O0OO0OOOOOOOO
Joooooooooooobobbobobobooboboboboddddoooooooooooooon
O list(dictview) OOOOD0O0OO dictviewsOOOOOOOOOO

docstring 000 000000000000 OD0OOOODO0OODOOOODO0OODOOOODOOODOOOOOOO
gbobooooobobOobobobooboooob0obobooo0obOobODbD _doc_OOOOODOO
gooboooboboooboooobooo:-bboooobboboobobooobbooobboo
gbooooogoboobooboo

duck-typing 00 0000000000000 00O0O0O000O00OO0OO00OO0O0O0O0OO0OOOOOOOOOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
goooboobodmogoobooobooboboboobobooobooboobbooobWooo
gooooooooobobooboobobbbboddddooooooobLb bbb oUUUUg o
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0000000000 00000000000 type() O isinstance() DO0OO0O0O00O00OO
(toooooooooooboDo oooobO0Oo booooooooOOoOooOO0)ooooOoooOoDo
hasattr () OO0 FAFPODO0O0OO0OOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODOODODOODDOO0ODDOO0ODOOODODOODODOODOOOO
goooboboobobooooooboobooboboobboobooboboobbooobooobDoboo
Uo0b00bbo0obibo0D tryO0OD00O except OO ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoUoOoOoOoDOOL BYLOOOOOOOOoooooog

expression (0)0 00000000000 O0O0ODOODO (apieceofsyntax). 0000000000000
gobobooooboboboooobobooobo boboobobobobobobo0 Oobboobo
OODO0OOPythonOODOOOOOOODOUOOOOOODOODOODODOOD print0 i£f00000
OO00000000 (statement) OO0O0O00O0OOOO0DOOOODOOOO

extensionmodule (0OO0O00O00)CUOC++00000000O00O0OOPythond CAPITO OO O Python
gbooooooobooboboboooo

fileobject (DODODOOOO0OODOO)O0OO0O00D0D0OOOODOODOOO API(read() O write() 0000
ooooo0)0oooooOU0o0UUo0LODO0DO0U0U0000OO0OO0OoU0OODOOOODOODODOOODOOD
oo0o0o0o0O0O0O0O0O0O0O0O0OO0O0O0O0O0OOOOOOOOOOOOOOO (@QOOOOOOOO0OO0
00000000 bOO0o00oooO0o0oo0oOobOO)yODOoOoOoOoOoDODoOOoOoOoDobOOoOooDDODoOoOoOoooooao
file-like objects O streams 00000000

000000000000 3000000000:00000000000000000000OO0O
gboooooobooboboboboooboob0 oobooboobOob0obOob iooboboOoOoooDbDO
goboob oobuoopbooboobboobodbbU open() ODDOODOODDOO

file-like object file object 0O OO OO

finder 000000 loader 0000000000 findmodule() 0000000000 OODOOOODO
oooOoooocooOoODOODO PEP302000000000OO

floordivision 0000000000000 00O00OOfoordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionO0 OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP238000000000OO0

00 (o)oooOooOoDOoO0ooUOOUODbDObOOo0OCUObOOoOooOUODUbOD ODODOODRUODOOD
O000000000000000000000 000000000function0000000000O

_future.. 0U0O0O0OO0OO0OOOO0OOOUOOOOOOOOODOOOOUOOUOOOOOOOOOOOOO
ooooooobooobooooobo 117400000 2000000000000000O0O0O0O0O0OO

from _ future  import division

O0O0O0 0D0OO0O0D (true division) 00000 0O0OCDO 11/40 2.75000000000
_future__ 000000 mport 0000000000 DOODODOOOUOOODOOOOODODO
goboobobooboobobooobooboobboon
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>>> import _ future
>>> _ future__ .division
_Feature((2, 2, 0, 'alpha', 2), (3, 0, 0, 'alpha', 0), 8192)

garbage collection (000000000 0)0000000000000O000O0O0OOODOOOOPython
gboboooooooboobobobobooooooooobobobobobobooooooooDo
gobgobogo

generator A function which returns an iterator. It looks like a normal function except that it contains yield
statements for producing a series of values usable in a for-loop or that can be retrieved one at a time with
the next () function. Each yield temporarily suspends processing, remembering the location execution
state (including local variables and pending try-statements). When the generator resumes, it picks up where

it left off (in contrast to functions which start fresh on every invocation).

generator expression (000000 0)000000O0000O0O0O0OO0ODO0OOO0OOOOOOOOOO for
0000000000000 if000000000000000000000O000O0000O000
ooooooooooooo:

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

GIL  global interpreter lock D0 00000000

globalinterpreterlock (0000000000000 O)CPyhon 00D 000000 OODODOOOOO
Python 0000000 (bytecodey 00D ODDOOOO0OO0OODOOOOOODOOOOOOOOOOOO
0000 (dict0D00O0OO00OO0ODODOOO)DODODOODOOOOOOOODOODOODOOODOOOO0
O0O00ooooooo CpythonODOOODOOODOOOOODOOOOOODOODOOOODOOOOO
ooboobooboboobooboboobooboboooboobDbooDboobbooobooboo
googad

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooo GILOooooooooooogoooooogoorvooooooooo GglILoooog
oooon

000000000000 007”00000000@00000000000000000000O)0O
gboooooooooboboboboboooboobooboobobobobobobooooooooDo
goobooboobbooboobbooobooboooboobboboboobbobobooboo
goooooooooo

hashable (00000 O0)000000 00000 O0ODOO0D0OO0OOOO0OOCOOODOOOOOOOOOOO
(-chash__() OOODOOOH)ODOOOOOODDOOOOOOO (ccegq-() 0 cccmp__() OOODO
00)OoOoOooOOoOO oDUOooOOooOooOooOooOooOooOooDODOoDOooDOooDOooooooDoon
oood

goobooboobboobooboboooboobooboboobboboboobboobbooboo
gbooooooboobobobooooon

Python 000000000000 COODO0OOODOOOODO0OOODOODOOOODOOOO
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O{@oooooooo)obooooooooooooooOooooOooOoOoooOoOoOoOooooboOon
ooooooooooooOooO0oOooOoo0oOooOoboO0oooOoooooOoOoOoDOoOoOo @oooOono)ynoo
oooD id() ooooogoo

IDLE Python OO OO OO0 (Integrated DeveLopment Environment) 0 0 O IDLE O Python 0000000

gobooboobbooboobboobuoobboobooobo

immutable (COO0OU0O0)0000000OO0O0OUOO0OOUOOOOOOOODOOOOOUOOOOOO

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
goooboboobooboooboobbooboboobboobooboobboOooboobDoboo
gooboobooobobooboobbooboobbooboobbooboobbooboo

integer division (000O0)00000000000O0OO0OO0OOOOOOO 11/400000 2.75000

02000000000000000 (floordivision) 00000000 0000000000 00O0OO
ooo@oooooooOoooon0)boo0ooooooOo oODOO0O00000000 (fleat OO
O00)0OODOOOOOO0 000000000000 000000 (BOO4 (coerciony00)d 0000
ooooooooooooooooooooOoOOcOOOoO0 ObOobooooooooooooooo /7
oooo ,/00000C0C0OCOOOCOOCDOOODOODODO _fuwre._O0OOOOOODOOO

importing 00000000 PythonOODOODOOOODOOD PythonOOODODOODOOOODOODOODO

importer 00000000000 D0O0OO0ODOOOO finderO loader 000000000000O00O0O

interactive (0O00)Python0OODOO0OOOOO0OODOODOODOOOOOODOODOODOODODOOO

goboobbooboobboobboobbU0 pythonOdoboooboobooobOoOoLO
(COOU0DOoOoOUODOODOUOOoO PythonDOOOUODOODOOODOOOOOOODOODOOCOO)
gooooooooobobobobooooogooooooooobooboobobobbbbboooboooooooo
(help(x) ODOOOODOOOOO)ODOOODOOODOOOO

interpreted Python 00 0000000000000 O00O0OOOODOOOOOOOOOO(@MOOOOO

oooooooooooooooooooooboo)0oooooObooO0O0oOooooooOoOO0ob0ObOO0on
coooooooboooooboooooooooooboOoOoobooOoobooOooooOoOoOoOooOoOoobboOoon
ooooooooobooooooooooooobobooooooooooooobooooooOooDbbOooon
OoOOOOOOOOOOOOOObOOOOOOO0Ogg (gnteractiveyDO0OOOOOOOO

iterable (000000000 O0)00000000O00O0O0OOO0O0OO0OOO0OO0OOOOOOOOOOOOOO

(list,str,tuple0000)000CODOOO0OODO dictO fileODOOOOODOOODOODODO
00 0000 _diter_() O _getitem_ () J0O0O0O0O0OO0OOO0OO0OODOOOOODOOOOO
000O00000000oooD for00OOCOO0OOOUUOOUOODODOODDO (DOU:0OD000O0OOOOOO
00000o0ooD0oooooooDoooooO)yDoooooOod (zip(),map(),..) 000000
O000O00000oooooOoO0OO0O0Odd iter() O0DO0O0O0DOOODODO ODODODOOOOOOOO
000000000 oOo0o0O00U00o0oDoOooOU0U0U0D0DOOOO0O0 DUDUODOoDoOOOOOO
Jodddono iter() UOODODDODD DODODOOOODOOOOOODOODOODOODODODODOODOO for
goooOooOoOoOOoOODODOOO0O00000000O000O000OD0OOOOOOOOLOOOOOO
O (iterator) 00000 (sequence), 000000000 (generator) 0000000000

iterator (000O00)0000O00O0O0O0OODO0OOODODOOOOOOODOD next() DO0DOODODOO

gboooboooboobuooboobuoobuoobuoobuobbUobbOubbg stopIteration
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oobobooobooboooodoooooobooooboooo0o0oooboonOn next() OOO
0000 stopIterationO0 000000000000 O0O0O0OOOOO0OO0OCOCOOOOOO
_iter () OO0000OCOO00DODODOOO0OOOOCOOOOOOD terable0000CO0O00O0OO
oooooooooooooooooDoOOOOCOOOO0OO0O00o0oO0ooo0ooOo0o0n0 (1ist0000)
O0000o0O0o0boO00oboOO0n iter() D0OOO0OOO0OOOOOOOODO forOobooboobDOO
cobobobooboboboooooooooobooboboobobooooooooobOoboOobOan
coobobooobooooobooooooooooOoocoOoobooOooobooOooooOoOoOooOooOooOooboboOooon
oooo

000000 wypeiter DO OODOO

key function (00DO0D0)0000000OO0OOOO0OO0OOOOOOOOOOODODOOOOOODOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() D0000O0O000O0O0O0CDOOO
gbooooooobobobobooooooogon

PythonOOOODOOOOODOCOOODODOOOODOOOODOOOODOOOOODDOOOODOOO
O0o00oo0ooooooooooooooododfod min(),max (), sorted(), list.sort (),
heapg.nsmallest (), heapg.nlargest (), itertools.groupby () OO0

0000000000000 00000D000DD str.lower() DO0DOOODOOODOOODOOOO
gbobooboooboobobobooboboob0 b0ob0lampda 00000 lambda r:  (r[07,
r(2]) 0000000000 0O0ODO0OODODO0OO0ODOO0ODOO0ODOO operatorddnoogon
attrgetter (), itemgetter (), methodcaller () U0OOODOOOODOODODOOODOOOOO
0000000000000 000D00D0O SoettingHOWTOO DO OO ODOOOOO

keyword argument OO0 O0OO0OOOOOO

lambda (CO0)OOO0OOOOO0OO0O0ODO0OO0ODO0O0OOUOOOOOOOOOOO 1000 (expression)O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL OOO0OO0OO0OOO (lookbeforeyouleap)Dl 000D OOD00O0O0DOOOD0ODO0OOOOOOOOOOD

list

O00O0O0O0000000000 (pre-condition) 00000000 EAFPOOOOOOOODODODO if
oooooooobboooooooooon

oo0oooooOooOoU0oooOUOLBYLOOOOOO »oor0doroorobooogoooooo
oooobopobbbbO0ddgdif key in mapping: return mappinglkey] DOOO0O
00000000000 00D0O0O0O000 mapping00 keyOOOODODOODOOODOOOOOOOO
000000 EAFPOO0DOOOOOOOODODOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyD00DOODOOOOOOOOOOOOOODOO
goooOoOoOoO0O0O0000 (aray)D0O0O0ODOODOOODOOODOODOOMDODOO

listcomprehension (QO0O00OO0OO0)00OO0OOO0OUOD0ODODO0DOODOOOUOOUDOODODOOOOOOO

gboooboooooooo oobobuobO0oDbO0DbO0 result = ["0x%02x" % x for x in
range (256) if x $ 2 == 0] 00000 000255000000 160000 (0x.)OOODO
gobboobobbooobbioo if0000000000 1i£0000000 range(256) 0DOO
goooooogogo

loader 00000000000 0O00O0OOOO loadmodule() 0000000000000 ODOOOO
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gooOoOoOooooOoOo PEP320000O0O0ODOOO
magic method special method D00 00000000

mapping (00 0O000O0O00)000000000O000O00000O00O00O0 Mapping O
MutableMapping 0 0000000 0000000000000 0O00O0O 0000 dict,

collections.defaultdict, collections.OrderedDict, collections.Counter OO

oooood

metaclass (000O00)00000000000O00O0OOOOO0OOOOOOOOOODOOOOOOOD
O0000o00oOoo00oooO0oOoo300g0oooogooo00ooobDoooooogooDooOooo
ooooooooooooooo(@o:oo0o0o0)000o0o0ooooOoooOO0O0OO0OOPython O
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
goooooooooobobobooodoooobbbobbobbbbobboboo00oooUoU o
gboooboooooooobobobobooboooobooooooboboboboboooooboobooDo
gobooboobboobooboobbooboobbooboon

OO0 metaclasses 0 OO0 0O0O0O0O0O

method (0000)0000000000000O0O00ODO0OO0O0O0O0OOOOO0OO0OOOOOOOOOOOO
OO000O0O000oOoO0o0DOoOO00DbOO0o0DoOoOo0OoO (argumenyd00OOOOODOO(@MOOOO
0000 self 000000 OO0 0 O0O0O000O0ODOODOOODODOOODOOOODO

method resolutionorder (0000000 0)000O000O00O0CO0O0O0O0OOO0OO0OOOO0OOOO0O23
OO0 PythonODDOODOOOOOOODOOOOOOOOOOOOOOO The Python 2.3 Method
ResolutionOrder 00 OO0 O0O0O0O0O0O

0oDoo0 (@oooo)pythonO0O0OO00ODOODODOOOODOOOODODOOODOOOOOOO
Python 000000000 COCOOOOOOOODODOOOOOO importing000000QO Python OO
goboooo

O0oobOooooooooono
MRO method resolution order 00000000 ODO

mutable (0O0O0OCOO0O)0U000000OO0O00OO0OO0O0ODO id() D00DO0DUOODOOOOOUOOOOOOO
000000 (mmutableyDO0OO0O0000000O

namedtuple (00000O00)0000000000000000000O000O0O00O000000O0O0
O0000000 (0000 time.localtime() J000O0000O0O0000O00000O yearO
0t[0]00000000000000000O¢t.tmyear10000000000000000C
0oo0oo)o

0000000000 time.struct_time 0000000000000 O0OOOOOOOO
gobooboooobbiO0o0o0oobbbo0ob0obbibOd collections.namedtuple() U
oo0o0o0oo0ooooooo0oO000o0ooooO0O0000ooDoooooOOo00ooDooooOoD
Employee (name="'jones', title='programmer') 000000000 OOOO0O (self-
documenting representation) D 0 0 0000000000

namespace (J000)0000000O0O0QOODOOD OOOOOOOODODODOOOOODOODO OO
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ocoooooooooooooooooooboooooooo(@oooon)oboooooooboooo
00000000000 D O0b0D000 _builtin_.open() O os.open() UODOOODODOOO
0000 000o00ooo0oooooo0ooo0ooooo0oDoo0oooooooDoooooooO o
0000d0doooobobobObObObO0O0 0000 random.seed (), itertools.izip() OOODOO
O0000D00D00D0000 randomJOOD0OO0O itertools0000O0OOOODOODODODOO
oooooooo

nestedscope (00 UD0O0UOD0OO0OOD0O)000O0UOOUOOUOODUOOUOODUD DUDOOUOOUOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
gobooboobbooboobboooboobooboboobobobobooboobbooboo
goooboobooooooooboobobbooooobobb b bbb bbbboUoo
gbooobooooooobooboboboobooobooooboobobobobobobooooooooDo
gooo

new-styleclass (0000000 0)object 00DO0O0O0DO0O0O0OO0OOOUDOODOOOOO list
O dict 0O0O0O0OOO0OOODOODODODODO _slots__(), 000000 0OOODOODO
__getattribute__() OOOOO PythonODODOOODOOODOOOOOOOOODOOODDOO

00000000 nnewstyleODOOOOOOOOO

object (DD UUOUO)ODDO(UUOUOD)0D0DODOODUOUUUOOD(@M@OODO)OODODODODOODOOOOODOO
O0000000000 (mew-styleclass) 0000000000000

package (00 000)000000000000O0OO0OO0O0O00O00O0O0O0O0O0O0O moduleO00O0O0OO
000000000000 _path._ 00000 PythonOOOOOOOOQ

parameter (0OO0)0O00OO0O0O term:0 O <function> (O term:0 0 O 0O <method>) 00000000
0000000 000od0oo0ooooo4000000:

e DOODODOODOO:ODOODDOODDUbODLDOODDOODLOODDOODLOODODOODLD
0000000dddfood bar 0000000000000 OOOOOO:

def func(foo, bar=None) :

- JO0OO0:00C0C0DOCOOD0OOOO0O0O0OUOOOOOOOOPythonOODOOOOOOODODODODO
oobOoO00ooOoOoOoOoOoOoO0O0oDOoO00bOOoO00ODO0O0oDOOoOoOO @»:-abs())yboOooooO

e JOU0DOD:(O00DO00ODOUDDUDDUDDOUODOODOO)0D0DDODODDODOODOOODDO
gooobooboboooooboboooobobOob args000DbODOO0OOOD x0O0O0OO
gboobobooao:

def func(xargs, =**kwargs):

- 0JOO0O0ODOOODO:(OOOOO0O0O0OO0O0OO0O0OOO0OOOOOOOOOOOOO0)0DODB0ODOO
00oooooo0o0o00ooooooo00oooooooo0o0oooonn kwargsOO OO
goobobOo »~000000b00O00O0obooon

gooboobooboboobooboboooboobboooboobboboboobbobDbooboo
oogd
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argument OFAQOD 00 0000000000000 0function 0000000000

PEP Python Enhancement Proposal JPEP O OPython 00 000000000000 OO0OOOOOO
Python 0000 O0OCOO0O0O0O0ODOCOOOOODOOOOO0OODOOCOOPEPOOCOOOOODODODOOOO
go0ooooOoooooooo (wo)boooooooo

PEPOO00O0OO0OO0O0O0DOOOO0OOOODOOOO0OO000O00O000 PythonOOOOOOOODOO
Oo000o0Ooo0O0ooOoO00ooOOooOoO0ooOooO0o0ooOCcO00PEPOOOOOOOOOOOODOOOO
ooobooooobooooooboooooooobbooooooo

PEP1O00O0OOOODOOO
gobo oooooooooboooo

Python 3000 Python3.x 00 0000000000000 00OMPython3 0000000000000 0O0
gooooo)y’py3k’0000O0OO0OOOOOODOO

Pythonic 00000000000 00000D0O000O0O000O0Python00 000000000 ODOO
00000000000 ooOdPbPython0O0 000000 OOOO forO00O0O0OQOOOOOOOOOO
0000000000000 0d000D000o0oDo0o0oDo0oooodPythonODdOOOOOO
gbooooooboobobobooooooog:

for i in range(len(food)):

print food[i]

0000000000 PythonicOOODO:

for piece in food:

print piece

referencecount (00 00O00)00000000O0000O0DOOOOOOOOOOOOOOOOOOOOO
O0000000DooO0o0o000oooooooOO PythonOOOOOOOOOOODODOO CPython
gbobooobobOobo sysObOobgooboooboboboobooboobooboobobooobo
JO00d getrefcount () DO0OOOOOOOOO

_Slots.. DOO0OO0OO00OO0O0O (new-styleclassy D0 0000000000000 D0OO0DO0OOOOOOOOO
ggooboooboboooobbooobbbooobob boobbbooobbboobobb oo
goboobgoobobooobooboobooboobooobooboobobobobobboobD oobOobDbo
gooboboooooooobobboooooobbbbbooooob bbbooooobbboboooo
gboooooooooobogoo

sequence (0 0DO0DODO)0OOO0OODO _getitem__() 00000000000 OOOOODOOOODO
OO0 0O00D0OO0 len() OD0ODOOOOOCODOOODOOOOOOO (terableyD00 ODOOOOOO
Jogddblist,str,tuple,unicodeJU00O0OMONO dictl __getitem _() O __len__()
O00OO0COOO0O0OO0 000ooooooooog GgmmutableyDOODOODODOODOOOOOOOOOO
000 (mapping) 0000000000 OOOOOOOOO

slice (D00D0D0)OODOOOOODOODO (sequencey000000ODO0ODO0O0OD ODO0ODOODOOOODO [
CoboooobOoobObo0oboo0o0obOOoObOOb0O0 0000 variablename([1:3:5]1 000 000
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OO0 sliceO000O0OO0OOOOOOOODOODDOO(@MOOOOOOOOODODOOO __getslice__()
0 __setslice__() OOO0OOOOO)

specialmethod (00DOO0O0)000O00O0O0OODO0DO0OO0O0OO0OOOOOOO PythonOODOODOOODOO
gooooooOoOoOoOOOOOOODOO0O0OO0OO0OOOOOOOOOODOOOOOO 200000000
0000000000000 specialnames 1000000000

statement (0)O0O0O0O0OCOO (@COOO”O0C0O00”)O0OO0O0O00O0OOOCCO OCOOOOOOOOCOOO
OO000000D00O0000000 if0OwhiledfordOonooOon

struct sequence A tuple with named elements. Struct sequences expose an interface similiar to named tuple in
that elements can be accessed either by index or as an attribute. However, they do not have any of the named
tuple methods like _make () or _asdict (). Examples of struct sequences include sys.float_info

and the return value of os.stat ().

triple-quoted string (D0 O00OU0OOOO0)3000000000000 ()UO0OLDOLOUOOOOC)OOOO
ooogooooo(@o)oooooooooooooooOoooooooooooooooooOoo
ooooooool1oo2000000000000O0O00O0O0O0C0COCOOOOOOO0O00O0O00O0O
goo()boooooOo0ooODOOo0oO000bO000DO0oO0DOO0OO0DODODOO0DODODOO0DDOOOD
cooooooo

| @O)Python ODODODOODDOODOODOODOODODDOODOODOODOODOODOOOOODOOO
Ub0o0ob0oo0obobob0ob0oU0bd _class__O000OD0O0O0ODOODtype(ob]) OODOO
goboooo

universalnewlines OO0O0O00OCO0OO0OOCOO0OOOO0ODOOCOO0ODOOOOOOOOOOODOOO:UnixOOO
00 "\n'OWindows D00 '\r\n'000 Macintosh D00 "\r'0000000000000 PEP
2780 PEP 3116 0000 str.splitlines() DOOOOODOODOO

virtual environment DO000000000000000000O0O00O0OO0O0OO0O PythonOOOOOOO
0000000000000 0ooooo00Od PpythonOOOOOOOOOODOOODOOOODOO
Python 000 O00000000000000O0O0O0O0O0O0O0OO

virtual machine (COO0OO0)000000O0O0DO0OO0ODOOOO0DOO0ODOOOOOOO PythonODODOOODO
OO0000C0O0D0O0OO00O0O0OO0O0O0OOOoOODooOng (bytecodeybooooogd

Zen of Python (Python 00 0)Python 0000 000000000000 OPythonOD0OODODOODDOOO
OoOoOOoOOOOO0OO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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00 B

Joboooobobooddd

0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDooodoOPython 000000 DO00O0OOOOOOOODOOOODOOO
0000000000000 000O00D0O0O0OUO0O0D reporting-bugs 0000000000 DOOOOOO
gopooooooooo!

gooood:

e Fred L. Drake, Jr., 000000 Python 000000000000 DOO0O0OO0OODOOOOOODOOO
gooooo

e Docutils 0 00O DOO. reStructuredText O docutils DO O D OO0OOO0ODOOOOOO

* Fredrik Lundh O Alternative Python Reference 00000000 Sphinx OO OOOO0OOOOOOOOO

B.1 PythonO OO OO0 OO0

000000 PythonOOOPythonOOOODOOOOOOO PythonOODOOOODOOOOODOOODOOO
00000000000 Misc/ACKSOOOOOOOOOOODOOOOOOO0O000000000o0o0o0oa0
goooooo

Python 00000 OD0OOUO0OOOOCODOOO0OOODO0ODOODOOUODOOOODOODOODDODUODOOOO
ooo-ooooo!
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Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd

O PythonOOOODOO0OOOO GuidoOOOODO PythonOOOOOODOOOODODOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

In May 2000, Guido and the Python core development team moved to BeOpen.com to form the BeOpen Python-

Labs team. In October of the same year, the PythonLabs team moved to Digital Creations (now Zope Corporation;

see https://www.zope.org/). In 2001, the Python Software Foundation (PSF, see https://www.python.org/pst/) was

formed, a non-profit organization created specifically to own Python-related Intellectual Property. Zope Corpora-

tion is a sponsoring member of the PSF.

Python 0O 0ODOOUOODOODOOOOODO(ODOOOOOODOD https://opensource.org/ 0O O0OOOO
O)OOooOoOOQOODODOoUODOoOooOOoOoooDOoOo pythonOOOODO GPLOOOOODOOOD;O000O
Joooooooooooooooon

oooo ooo ooo oo GPLOO
09.0-12 | n/a 1991-1995 | CWI yes
1.3-152 |12 1995-1999 | CNRI yes
1.6 1.5.2 2000 CNRI no
2.0 1.6 2000 BeOpen.com | no
1.6.1 1.6 2001 CNRI no
2.1 2.0+1.6.1 | 2001 PSF no
2.0.1 2.0+1.6.1 | 2001 PSF yes
2.1.1 2.1+2.0.1 | 2001 PSF yes
2.1.2 2.1.1 2002 PSF yes
2.1.3 2.12 2002 PSF yes
2200 2.1.1 2001-00 | PSF yes
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O0: OGPLOOODODOODOOOOPythonD GPLOOOOOOOOOCOOO0O0OOOOCOOPythonO
gooooooooGepPLO0O00oOoOoOoOoO0OoOoOOOO00O0oDODOO00DO0ODODOOODODOOOO
o0o00ooGPLOOOOO0OOOO0OOOOGPLOOOOOOOOODODOOO0DODOOOOO PythonO OO
gobbooobooooooooobooobooboOoobobooooboooo

GudoOUODOOOOODDOOODDOUODOOOODODOOOODODDODOUODOOUOOOOOODODDODOODOOOO

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 2.7.17

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

2.7.17 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 derivative.
—works,

distribute, and otherwise use Python 2.7.17 alone or in any derivative

version, provided, however, that PSF's License Agreement and PSF's.
—notice of

copyright, i.e., "Copyright ~"c2”"a9 2001-2019 Python Software.
—Foundation; All Rights

Reserved" are retained in Python 2.7.17 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 2.7.17 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
2.7.17.
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4. PSF is making Python 2.7.17 available to Licensee on an "AS IS" basis.

PSF MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED. BY WAY.
—OF

EXAMPLE, BUT NOT LIMITATION, PSF MAKES NO AND DISCLAIMS ANY.
—REPRESENTATION OR

WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE OR.
—THAT THE

USE OF PYTHON 2.7.17 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 2.7.17

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 2.7.17, OR ANY.
—DERIVATIVE

THEREOF, EVEN IF ADVISED OF THE POSSIBILITY THEREOEF.

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 2.7.17, Licensee agrees

to be bound by the terms and conditions of this License Agreement.

C.2.2 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").

2. Subject to the terms and conditions of this BeOpen Python License Agreement,

BeOpen hereby grants Licensee a non-exclusive, royalty-free, world-wide license

(Jooooooo)
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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 REPRESENTATIONS 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.

C.2.3 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 ("Licensee") accessing and
otherwise using Python 1.6.1 software in source or binary form and its

associated documentation.

2. Subject to the terms and conditions of this License Agreement, CNRI hereby
grants Licensee a nonexclusive, royalty-free, world-wide license to reproduce,
analyze, test, perform and/or display publicly, prepare derivative works,
distribute, and otherwise use Python 1.6.1 alone or in any derivative version,
provided, however, that CNRI's License Agreement and CNRI's notice of copyright,

i.e., "Copyright c2”"a9 1995-2001 Corporation for National Research.
—Initiatives; All
Rights Reserved" are retained in Python 1.6.1 alone or in any derivative version

prepared by Licensee. Alternately, in lieu of CNRI's License Agreement,

Jooooooo)
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Licensee may substitute the following text (omitting the quotes): "Python 1.6.1
is made available subject to the terms and conditions in CNRI's License
Agreement. This Agreement together with Python 1.6.1 may be located on the
Internet using the following unique, persistent identifier (known as a handle):
1895.22/1013. This Agreement may also be obtained from a proxy server on the
Internet using the following URL: http://hdl.handle.net/1895.22/1013."

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

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

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

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

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, including 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.
Notwithstanding the foregoing, with regard to derivative works based on Python
1.6.1 that incorporate non-separable material that was previously distributed
under the GNU General Public License (GPL), the law of the Commonwealth of
Virginia shall govern this License Agreement only as to issues arising under or
with respect to Paragraphs 4, 5, and 7 of this License Agreement. Nothing in
this License Agreement shall be deemed to create any relationship of agency,
partnership, or joint venture between CNRI and Licensee. This License Agreement
does not grant permission to use CNRI trademarks or trade name in a trademark
sense to endorse or promote products or services of Licensee, or any third

party.

8. By clicking on the "ACCEPT" button where indicated, or by copying, installing
or otherwise using Python 1.6.1, Licensee agrees to be bound by the terms and

conditions of this License Agreement.

C.2.4 CWI LICENSE AGREEMENT FOR PYTHON 0.9.0 THROUGH 1.2

Copyright ""c2”7a9 1991 - 1995, Stichting Mathematisch Centrum Amsterdam, The
Netherlands. All rights reserved.

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

prior permission.

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

c30U0Uioooouopoouoooooooooooon

000000 PythonOOOOO0O0O0DOOODOOOO0OO0OODOOOOOOOOODOOCOOOOOOOO
goboooboooooboooooobooo

C31 0000000000 (Mersenne Twister)

_random 000 0O O O O http://www.math.sci.hiroshima-u.ac.jp/~m-mat/MT/MT2002/emt19937ar.html O O O
00o0o0o0oO0oU0oO0oOoUo0oO0oUO0oO0OULO0Oo00O0Oo0o0DLOU0OoO0ooDOUOoOoooUoO
gooog:

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

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

or init_by_array(init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

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

permission.

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

Any feedback is very welcome.
http://www.math.sci.hiroshima-u.ac.jp/ m-mat/MT/emt.html

email: m-mat @ math.sci.hiroshima-u.ac.Jjp (remove space)

C32 0000

socket 0O0DOOOOO WIDEOOODOODO http://www.wide.ad.jp/. OO O0O0O0D0OOOCOO0OOOOOCOO
00000 getaddrinfo() OO0 getnameinfo () UO0OOODOOODO:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS

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

(ooooooo)
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HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT,

STRICT

LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.

ouT

c33 00000noouoon

fpectlOOOOODOOOOOOOOOOOOODOOOOOO:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

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

endorsement purposes.

C34 MD5 000000000000 0OOOO0

mds00000000000000000O000000d:
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Copyright (C) 1999, 2002 Aladdin Enterprises. All rights reserved.

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

arising from the use of this software.

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

freely, subject to the following restrictions:

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

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

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

L. Peter Deutsch
ghost@aladdin.com

Independent implementation of MD5 (RFC 1321).

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

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

copyrighted.

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

that follows (in reverse chronological order):

2002-04-13 1lpd Removed support for non-ANSI compilers; removed
references to Ghostscript; clarified derivation from RFC 1321;
now handles byte order either statically or dynamically.

1999-11-04 1lpd Edited comments slightly for automatic TOC extraction.

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

1999-05-03 1lpd Original version.

c35 00o0o0o0oooood

asynchat 00000D0 asyncoreJ00000000O00O0OOOODO:

Copyright 1996 by Sam Rushing
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All Rights Reserved

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

permission.

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

C.3.6 Cookie O 0 I

CookieUUDOOODOODDOOODOODO:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

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

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

pertaining to distribution of the software without specific, written

prior permission.

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

C3.7 00000

trace0000O0O0O0O0O0O0O0OOO0OO:
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portions copyright 2001, Autonomous Zones Industries, Inc., all rights...
err... reserved and offered to the public under the terms of the

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.8 UUencode 0 0 0 UUdecode O [0

wwOO0O0O00O0O000O000O0C0O000:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C39 XMLOODOOODODOOUOOOOO

xmlrpclib00000000000O00O00O00OO:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.10 test epoll

testepoll UOOOOODOOODOOO:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
a copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,

distribute, sublicense, and/or sell copies of the Software, and to

(ooooooo)
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permit persons to whom the Software is furnished to do so, subject to

the following conditions:

The above copyright notice and this permission notice shall be

included in all copies or substantial portions of the Software.

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

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

C.3.11 Select kqueue

select 0 kqueve 0000000000 DOOO0OODOOODOOOODO:

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

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

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

C.3.12 strtod U dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.

org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:
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/************************************‘k***************************
*

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

*

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

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

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

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

* documentation for such software.

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

* REPRESENTATION OR WARRANTY OF ANY KIND CONCERNING THE MERCHANTABILITY

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

*

************************~k***********~k**************************/

C.3.13 OpenSSL

The modules hashlib, posix, ssl, crypt use the OpenSSL library for added performance if made available
by the operating system. Additionally, the Windows and Mac OS X installers for Python may include a copy of
the OpenSSL libraries, so we include a copy of the OpenSSL license here:

LICENSE ISSUES

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

please contact openssl-coref@openssl.org.

OpenSSL License

/% ==== ==== S

* Copyright (c) 1998-2008 The OpenSSL Project. All rights reserved.

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

* are met:

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

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

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

* the documentation and/or other materials provided with the

(ooooooo)
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* distribution.

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

* software must display the following acknowledgment:

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

*

* 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be us
* endorse or promote products derived from this software without

* prior written permission. For written permission, please contact
* openssl-core@openssl.org.

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

* permission of the OpenSSL Project.

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

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

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

* ITS CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL,

* SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT

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

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

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

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

ed to

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

* Hudson (tjh@cryptsoft.com).

*/

Original SSLeay License

/+ Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)

«+ All rights reserved.

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

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

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

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

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

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

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

* the code are not to be removed.

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

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

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

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

+ modification, are permitted provided that the following conditions

* are met:

+ 1. Redistributions of source code must retain the copyright

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

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

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

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

* must display the following acknowledgement:

* "This product includes cryptographic software written by

* Eric Young (eay@cryptsoft.com)"

* The word 'cryptographic' can be left out if the rouines from the library
* being used are not cryptographic related :-).

«* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

%+ THIS SOFTWARE IS PROVIDED BY ERIC YOUNG " "AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 1IN NO EVENT SHALL THE AUTHOR OR CONTRIBUTORS BE LIABLE

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

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

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

* SUCH DAMAGE.

+ The licence and distribution terms for any publically available version or
* derivative of this code cannot be changed. 1i.e. this code cannot simply be
*+ copied and put under another distribution licence

% [including the GNU Public Licence.]

*/
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C.3.14 expat

The pyexpat extension is built using an included copy of the expat sources unless the build is configured

-——with-system-expat:

Copyright (c) 1998, 1999, 2000 Thai Open Source Software Center Ltd
and Clark Cooper

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT.
IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT,
TORT OR OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE
SOFTWARE OR THE USE OR OTHER DEALINGS IN THE SOFTWARE.

C.3.15 libffi

The _ctypes extension is built using an included copy of the libffi sources unless the build is configured

——with-system-1ibffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "~ "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

(ooooooo)
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WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.16 zlib

The z1ib extension is built using an included copy of the zlib sources if the zlib version found on the system is
too old to be used for the build:

Copyright (C) 1995-2010 Jean-loup Gailly and Mark Adler

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

arising from the use of this software.

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

freely, subject to the following restrictions:

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

2. Altered source versions must be plainly marked as such, and must not be

misrepresented as being the original software.

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

Jean—-loup Gailly Mark Adler

jlouplgzip.org madler@alumni.caltech.edu
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Copyright

Python and this documentation is:

Copyright 2001-2019 Python Software Foundation. All rights reserved.

Copyright 2000 BeOpen.com. All rights reserved.

Copyright 1995-2000 Corporation for National Research Initiatives. All rights reserved.

Copyright 1991-1995 Stichting Mathematisch Centrum. All rights reserved.
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