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gobooooooooooooboooooon
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ooooooooo coo,C+000Java0 00000000 DOOOODOODOOOODOOODOODOOO
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00oDo00oooo0oooooooo@uUoOo00oooo0oDoooooooooo)oDoDOoooDooon
0000000000 oOo pythonOOOOODODOOOOOOOOOOODOOOPYthonOOOOOOQO CODO
gogbboooboobooobooboobbooboobooobuoobobobobooboobboon

0000000000 BBCOUOOOOOOPMOOOOODOOOOOOOOOO (Monty Python’s Flying
Circus)’000000000000000O0O0O0OOOODOOOOOOCOCOODOOOOO00000000O0
gobboooboooooooooboooooooobooooon

00o00o0oooo python0O0O0O0O0OOO0ODOO0ODOO0ODOODOODOODOODOOODOOODOOO
gooobooboboboooooooobooobobobobooobooooobooboboboboboboooon
Python 00O OO0OODOOO0ODOOOODOOOOOOO
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Python OO0D0OO0OO00OOODO /usr/local/bin/python3.600000000000CUnixOODOOO
0000 /usr/local/binO0OODOOODOOODOOODODOODOOODODOODOODOOOODOODOO:

python3.6

000000000 Python 0000000 OODOODODO0OO0O0O0OOODODODODOOOOOOOOODOODO
0000000000000 0boO00ooo000; 000 PythonOOOOO0OOOOOODOOOODDOOO
ooo0oob(@O0O0o0b00O0000000 /usr/local/pythonO0OOOO0OOO)

Windows 000 Python 00O D0OOO0O0O C:\Python36 0O0O0OD0O0D0OODOOOOOOOODOODOODO
ggbooboooboobobooobooboobbooboobbooboobbooboobboobboobo
gooogo

set path=%path%;C:\python36

00000000 (Unix OO Control-DODOS O Windows 0 Control-z)O0OO0OOO0O0 (ODO:
'>>>'000)000000000000000000000 0000000000 OOODOODODODODOO
gbobdobdb:quit()y UO0O0O0O0OO0bOObOOO0O0O0O00O00O0

readline 000 0000000000000 0O00OO0O000OOOO0O00O0DOOOOO00OOOOOO0OODO
gbooboooocooooooooobooooboobobooOooooooobOobobOooOoboooooooDoOon
00000000000 000 PythonOOOODOO Control-PO0O0O0O0OOOOOODOOOOODOOO
goocoooooooooooooooooooooooooOooOoOoooboo oooooobooooo o
goobooooooooooobooooooooboOon ~pO000DODOOOOOODOOODOODODOOOO
gboooboooboocoooboooooobOOobOOobOOoOooOooOoboOoOoOobOO0obOobOObOOcObOOoOOoOOoDOOn
oono

0000000 UnixOOOOOOOODODODODOODOOOOOOOOOODODODOOOOODOOOOODOODO
gdodddodooooobobbbbbbbbbbibbbOpython3 < filename OO OODODOOO

«l Unix OO 0OPython3x0000000000000O00DO0O0O0O0O0O0 pythonOOOO0OOOOOO0ODOODOODOOOODOOO
0000000000 Python2x000000000000O00O0DOOO
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goboooooooooodoobodoobooooooo oooobOo booboooooooo

gopb0doodb python -c¢c command [arg] ... 0000000000000 O0O0OCOOOO0OODOADO
0000 -c000000000000 command 0000000000000 PythonOOOOOOODOOO
g00000OoO00OOO000C00DO00DOOo0O0O000O00Dn command D0DO0O0O0OOO0OO0O (OO
Hooooooooooooooood

Python 00O O0O0O0O0O0O0O0DOCOOOOOOOOOOOCOOCOODODOOOOO python -m module
[arg] ... 0000000000 module 0000000000 D0OOCOCOOOOOOOOOOOODODOO
gooogo

goooooboobobooboobboobobooboobboobuoobbooboobbooboobo
goobobobO0obo0oU0 -i0boboooooooboobobo

0000000000000000 wsing-on-general 0000000000

211 0000000

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon

ob0ooobOo0obO0o0obOOo0oDb sysOOD0OO0O0OO0 argv 0000000000 import sysOOOO
gogbobooboobobooboobboooba

212 00000

00oooooooooo (tyy DODOODOOD0D0OO000D000D000DO00000DoDooooo oooon
(interactive mode) 00 00000 O0OOOOO

$ python3.6

Python 3.6 (default, Sep 16 2015, 09:25:04)

[GCC 4.8.2] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

ggboboooboobb ifobodbbooboboobbooobuoobboooboobnog:

>>> the_world_is_flat = True
>>> if the_world_is_flat:
print ("Be careful not to fall off!")

Be careful not to fall off!

ggbobooobooboboo boobooboobbooba

6 020 PythonOOOOGooooOQ
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22 00000000000

221 000000000000

O0000000PythonOOOODOOOO UTF8O0U0D0O0O0O0D0O0OO0O0D00O0O0O0O0O0OOOUTE-80O
goooooooooooooocoooooooooooobOoOooobooOooooOobooooOobooobooooO0—
gooooooooooopoooo ASCliooooogooooooooooooogooooooooo
oo0ooooOoo0oo0oooooooO0oOooOooOoOOoOoO00oOoooOooOOoOoO0OoOoOoooOo0 UTF8O0O0OO
gobboooooooooooobboooobobooobooooooooooboOoobboOoooooooon

goooooooooooboooooooboooooobooooboooooooooobooo oo boobooooobooon
gobboooboooobooooooooooooooDo:

# —#— coding: encoding —#*-—

encoding 00 OPythond codecs OOOOOOO0O0O0O0O0O00000000000O0O00O0O0O

O000Windows-1252 0 000 0000000000000 O0O0O0OOO0OOOOOOOOOOOOOOOOO0
oo:

# —x— coding: cpl252 —*-—

0000000 UNIX "shebang” 0 OOOOOOOOOOOOOOOOOOOOOOOODOOOOODODOOO
0000000000000000020000000000000000000000:

#!/usr/bin/env python3
# —#— coding: cpl252 —x—

BRN

22. 0000DO0OO0OO0OOOOO 7







0 30

000000 PythonOOO

gooooooooooooooooooog e0>»>>0..)000000000:0000000000O0O
gooboboboooooobooboboboboooooobobobobobobooobooo

gobooooboooboobooooobooboobooooboooboooooobOoooboboobOooboooobooD
Python OO OOOOOOOOOODOOCOOO #000000C0000O0DOOCOOOOOODOOGOOOO
goboooobooooooooobooooobooooboOooobooooobooooooOooooOoDOoOooboboOooon
gobooooobooobooobooboooobooobooooooooooooooooboobobooooon
PythonO0OOOOOODOODOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOODOOO
ooboooooogoo

gobooooobd:

# this is 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 PythonOOOOOOOO

00000000 PythonOOO0O0OOO0O0OO0OO0O00OOOO0OOOO0O0DOOOOODOOOOOOO0ODOOOO
>>>00000000000@000o0oooooooon)

311 0

gooooooooooobooooobooooo:000000O000bOO0O0bObOcO0O0OoO0O0oOOoooObOOn
ooooooD:000 +,-,+, /0 (Pascal0 COOOO)000O0OOO000O0OO0ODOOOOOOOOD;OO
o(n)yoooooooooooooopoooooo:

>>> 2 + 2

4

>>> 50 - 5%6
20

(ooooooo)
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(O0ooooooooao)

>>> (50 - 5x6) / 4

5.0

>>> 8 / 5 # division always returns a floating point number
1.6

00@oo0oz204020)0 int 000000000000 (@OODOS.001.6)0 floatOODODO
goobobobobooooooboboboboboooo

oo(¢)oooooooooooooogo /00000000 DO0O0O@OOOOOOO0O0)BOOOO
gog;00b00s0b0obob:

>>> 17 / 3 # classic division returns a float

5.666666666666667

>>>

>>> 17 // 3 # floor division discards the fractional part

5

>>> 17 % 3 # the $ operator returns the remainder of the division
2

>>> 5 % 3 + 2 # result % divisor + remainder

17

Python0OOOOOO0O0O0O0O0O »+»00000000:

>>> 5 xx 2 # 5 squared

25

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

00 (s00000000000O0DOO0OOOO0OCCOCOCOOOOOOOOOO0O0OO0OOOOOOOOOOODOOO
ooo:

>>> width = 20

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

007000000 @oooooooooooo)oooooooooooooooobooooa:

>>> n # try to access an undefined variable
Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: name 'n' is not defined

goooooooooooooooooooOoOoOoOoO(@©CODOO)oOOoOoOOOOODOODOODOO
gobooooooooooooboooboooon:

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

10 030000000 PythonOOO
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>> 4 x 3.75 - 1
14.0

0000000000000 0oDo0o00D _ 0000000000000 0oooodPython0ODOOO0O
gboboboboooooobobobobobooooooboobobobooo:

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

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

goooooboooooobboooobbobbooooobboooobLbboooLobbbooD —
gooobooboboboooooooooooboboboboobobooboobooboboboboboboooo
ggbobooboobbooboobboobda

int 0 float O0000OPythond Decimal 0 FractionOOOOOOOOOODODOOOOOOOO Python
jdood0o0 000 o0oDooO00 jO0000J0000D00O0DOO0OOOO (OO 3+55)0

3.1.2 0000 (string)

Python 000 0000OCO0O0O000O0O0OCOOOO0O0OODOOOOOO0OOOODOOOOOOOC(C..."
DDDDDDDDDDDDDD("...")DDDDDDDDDDDDDDDDDDDDDDDDQDDDDD\
gboobobobood:

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

'""Isn\'t," they said.'’

gojooogooooooboooboooddooooobpb bbb bbboo
gooooooobooO0ooOobooOooO0@EoogobooooUoooOo)yoooooooooobo 2p000O0O
gooooobooboooboobooobooboobDbooboobbooboobbooboobo
gooogoboboooo

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

3.1. Python O OO OOOOO 11
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>>> ""Isn\'t," they said.'

'""Isn\'t," they said.'’

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

"Isn't," they said.

>>> 5 = '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.

\0ODODODODOO0O0OD00O0000D00D0000000000000000D r0000 raw strings 000
oo:

>>> 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

goooooOooooooooooboOoooooolooooooooog (rrresumerpg o rrro 'Y 0
0000000000000 00000000O00000O0000\OODODODOODOOOOODOOOoOoOO
oobooooooo:

print ("""\

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

wn ")

0oooooooooooo@ooooooooooooOoDOoOoODOoOODOODOOO0On):

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

—-H hostname Hostname to connect to

0000 +000000000 (OO0000000D0OO)D0O0000~00000000000O00O0ODOO:

>>> # 3 times 'un', followed by 'ium'
>>> 3 x 'un' + 'ium'

'unununium'’

goooooooooooooooooo(@uoooooooooooooOo)ooooooooooooo

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

gobbooooboooobooooooOobcOoOoOoOoobooOoooo:

12 030000000 PythonOOO
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>>> text = ('Put several strings within parentheses '
'to have them Jjoined together.')
>>> text

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

00D20000000000000000D000000000D0DOO0:

>>> prefix = 'Py'

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

SyntaxError: invalid syntax

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

SyntaxError: invalid syntax

goboooooooooOoooobOoOooobooOoOoOo+000b00000:

>>> prefix + 'thon'
'Python'

oooooooooOo(@O)ooooOoOoOoOoOOOOOOOO0OO000OO0O0O0OO0O0OOO0OO0O0O0O0O0OO
00ooo0ooooooooooooooooooo;, 0000000000 1000000

>>> word = 'Python'

>>> word[O0] # character in position 0
lP‘

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

n!'

gobboooboooobooooooboocooboocooboooobooooooogn:

>>> word[—1] # last character

an

>>> word[—2] # second-last character
UOV

>>> word[-6]

'pt

00D 0000D0O0O00DO0O000O0O00O0DDODOO -100D0DO0ODO

gboooooooooooobocoooooboobOobocOobOOobObcOobOboOoOoOobOboOooOoOoboboOooOoOoboboooOoOon
gobooooooooooooooo:

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

goboooboocoobobooobbooOobooOooobooOoobooOoobooOo0ononn sf:i] + s[i:1 000 s
gooooooo:

3.1. Python O OO OOOOO 13
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>>> word[:2] + word[2:]
'Python'
>>> word[:4] + word[4:]
'Python'

gooooooogoooooooooooooooooooDoOso0oooooooOooooDoooonnO
gooboobob booooboobobobobooboboooobooboboboboboboooo

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

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

lonl

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

'on'

0000000000o00o0oogooooo0o0ooo0ooooo ooo (between)oooooooO
gopoooooboOoOOOOOO0OOOOODOOO0ODODOOpDOOOOODOOODOOOODOOOOO
gboobdobdor00000000O0ODOODO:

fom—o 4
[Plylelhfofn]
R e S
0 1 2 3 4 5 6
-6 -5 -4 -3 -2 -1

0000000000000 6000000000000 OOOOOOO;2000000000000O
gobooooooo:;oboj joo0oo00oboo0ooooobo:oboooobooOoj joooooooooboobooon
gobooooood

gooooooboobooobooboobobooboobbooboobbooboobbooboobo
gobDOoO00o0O0OO000DOOoO00ODO00bOOO0O0O0 word[1:31 00002000000

ggbobooboobbooboobboobuoobooon:

>>> 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

oobooooboooobooooooOooOoooOooOoobOboOoOobOboOoOobooOoOoooOoooon:

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

T

Python 0O 0000000000 -00000 (mmutableyDO0O0O00000000000000O0000OO
goboooobooooooooooboooon:

14 030000000 PythonOOO
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>>> word[0] = 'J'

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

TypeError: 'str' object does not support item assignment

ggbobooobooboobobooboobboobooboooboob:

>>> 'J'" + word[1l:]
'Jython'

>>> word[:2] + 'py'
'"Pypy’

00000 len() DOD0OOOO0O (ength)y OO0 OO

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

O0:

textseq 00000000 000000 OO0O0O0O00O000000000000000000000000
oooo

string-methods OO0O0O000O0O0OO00O0O0O0OO0O0OOO0OOO0OOOOOOOOOOOOODOOOOOOO
f-strings 0000000000000 DOOOOOO
formatstrings str.format () 0000000000000 0OOOOOOOOOOOOOO

old-string-formatting D0OCOO0O s 0000000000000 O0O0O0O00O0O0O0O0OD0OOOOOOOOOO
coooooooooooooono

3.1.3 0000 (list)

Python 0000 OO (compound) 000000000000 0O00OOCOO0O0OOOOOOOODOODOOO
00000 ooo(sy) 0000000000 (@O)0DooooooDooOoDDOODOODDOODOODOO
ggbobooboobboobooboboobooboooboobbooboobo

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

000 @OO0O00000O000000DO0 (sequencey0)00000000O0O0O0O0O0DDOOOOOOOO
ooo:

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

(ooooooo)

3.1. Python O OO OOOOO 15
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(O0ooooooooao)

>>>
25

>>>

squares|[—1]

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

oo
guo

00000000000000000000000000000000000000000000000
0(@O0)000000000:

>>>

squares|[:]
4, 9, 16, 25]

od

gogbooooboobboobooboobooob:

>>>

squares + [36, 49, 64, 81, 100]
4, 9, 16, 25, 36, 49, 64, 81, 100]

g

(immutabley D00 0000000000000 (mutableyDOODOODOOOOOOOOOOOOO:

>>>
>>>
64
>>>
>>>
[1,

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

cubes[3] = 64 # replace the wrong value
cubes
8, 27, 64, 125]

append () 00000000000000O0O0O0O0O0O0O0O0O0O0@OOODOOODOOODOOODOOODOOO

agno):
>>> cubes.append(216) # add the cube of 6
>>> cubes.append (7 xx 3) # and the cube of 7
>>> cubes
[1, 8, 27, 64, 125, 216, 343]
goobbddddddooooooooooooooboboboobobobobobbobo0o00od0ooooooooao
gog:
>>> letters = ['a', 'b', 'c', 'd', 'e', 'f', 'g']
>>> letters
['ta', 'b', 'c', 'd', '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']
>>> # clear the list by replacing all the elements with an empty 1list
>>> letters[:] = []
COooooogg)
16 DSDDDDDDDPythonDDD
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(Cooooooooo)

>>> letters

[]

ggbbd len()y DOO0ODOODODOO:

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

ooooooo@ooooooooooooooO)boobooooon:

>>> 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
gooboobobooon:

>>> # 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
ogooo0100000000000000OOOOOOOOOOOOOOOOOOODOOOOOOO
cooboboooooooooocoooooooooOoooboOooooOooobooOoooboooOoo

*whileOOOD (D000 b < 10)0000000000OC0O0OO (MOO0O0)O0O0OPythonO OO
cooooooooooOOoOOOOOOOOCOOOOOOOOOOOOOOoOooOoooooooooo

32. 00D0DO0OoOOOOOoOO 17
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g

0000000000000000000000000000000000 10000000000
000000D0000000000000000000000000000000000000000
00000000 CO0000000:00000<@0000)0>@0000)0==(000)0<=
(000000000)0 >=(000000000)0000 '=(00000)0000

000000 (body) D ODODOOO (indent, 000 )000000: 000000 PythonOOOOOO
gboooooooooboobobobobooooboooobooboboboboboboooooooDo
00 {@ooO)oooooooOooOooOoOooUooOoOooOOooDOoooDOoDOOo0ooOooDOooooogo
goboboooooboboboooboboboo,0boooobobobooobobobobbooDbo
gooo0oo0ooOOoO0oO0O0ooO0oDOoO0oOodDOoU0oOogD@ooDoOooUoDbDoUOooOooDooooOgo
gbooOooooooobO)ooooOobOobOOooDOoOobOOobOOobDOooOU0oobOOobOoOoOooOoOoobOoDo
gbobooooooooboobooboboooboboooooobDoboboboboboooooooo

print () 0000000000 OOOOOOOOOODOOOD(@COOOOOOOOOOOO)O0O0O
OoboO0obOo0oOoobooboOo0oOoOo0oboboOobOOoOobOOoOoOOo0oO0OO00Ob0O0Oprint ()
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
ooooo:

>>> 1 = 256256
>>> print ('The value of i is', 1)
The value of i1 is 65536

0000000 end 0000000000000 0O0O0O0ODDOO0D0O0OOODOOOOOODOOOOO
oboooooogo:

>>> a, b =20, 1

>>> while b < 1000:
print (b, end=',")
a, b =D, atb

1,1,2,3,5,8,13,21,34,55,89,144,233,377,610, 987,

18
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0 40

Joboooobobooddd

0000000 whileOODOOO Python OO OODOODODOOOODOOODOOODODOOOOODOOO
gooboboboboooooogo

41 if O

ggbobooboobboob ifgbboobooo:

>>> x = int (input ("Please enter an integer: "))
Please enter an integer: 42
>>> if x < 0:
x =0
print ('Negative changed to zero')
. elif x ==
print ('Zero'")
. elif x ==
print ('Single')
. else:

print ('More'")

More

000000 elif 0000000000 elsel0D0000D0000D0O0OOO0DOOO0O *elif’ O elseif’
0000000000 0000000000000000Db00000O00 if...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:




Python Tutorial, 0 0 0O 3.6.9

>>> # 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']

for w in words: UOOO0O0O0OOOOOONO defenestrateDDOOOOOO0OOODOOOOOOOO
gooooooooooooo

4.3 range () OO

gobooobooooooo0oboboOoOoobobOo0dn range() DOO0OO0OOOOOOOOODOCOOO
ogoood:

>>> for i in range(5):

print (1)

sw NN RO

0000000000000 0000000000000range(10) 0100000000000 10000
00o0000ooooooooooooOoO0OO0OC0COrange0000C0COOOOO0O0OO0O0OO0O@OO;OO0O
oo00’0000 (stepy 0000000000 O0O0)O0O0OO00OOOOOOO:

range (5, 10)

(Jooooooo)

20 040 000000000000
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(Cooooooooo)

range (=10, -100, -30)
-10, -40, -70

OgoooooooooooooooooobooobobiD range() O len() DOOOOOOOOQOQOQOQg
Oo0o:

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

print (i, afli])

Mary
had

little
lamb

gobbOo0obO0odl enumerate () DOO0OD0DO0ODOOOD O0ODOOODDOO DOODOODOOO

range 10000000 OO0OOOOOCO:

>>> print (range (10))

range (0, 10)

range () 000000000000 O0O0O0O0O0O0O0OO0O0OO0OOOOO0OOCOOOOOOOOOOOOO0
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobooooooooooooboooobobooooooooo

000000000000 00000 (iterable) 000000000000 000O0O0O0O0O0O0OOOOOO
goboooooOo0ooDbOo00bOOo0oobOoO0o0o0DD forbO0OO0OOODODOODOD DOODOOODO
oobOo0o0oboOon list() OOo0obooobooooooooooOobo0ooboOoobooOoon:

>>> list (range(5))
[o, 1, 2, 3, 4]

gobodooboooobooooooooobooooboooooooooooooooo

44 break 1] continue 100000 else [

break 00 OCOOOOODODOOODDO forOOO whileOOOOODOOOOO

00000 elsed000000O0CO0O0O0000O0O (for0)0O000000O0DOODOOOOOOOODOO
0000000000 (whileO)OOODOOOOOOOODODOOOOO breakOOODOOOOOOO
gobbodoobooooboooooooOoooooooboooobooOoooooooonn:

>>> for n in range (2, 10):
for x in range (2, n):

o

if n % x == 0:

(ooooooo)

4.4. break 00 continue 00 0O0OO00 else 21
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(O0ooooooooao)

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 = 4

O 0O J o U1 s W N

equals 3 *x 3

(00000000000 000000000000: else00 if0 00000 for0000O000O0O
ooo)

U000 else00 if00 else000 try U0 else0000000 trydO else 00000
J000D00O0D00OD0O0O0D0OD0OD0 elsedd break 00 000O0O00ODOOODODOOO tryb OO
gopboooobo booobooo oooooooooo

continue00 COODDO0DOO0OODOOOOOOOODDOODOOODOOOOO:

>>> 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
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 [

passUO0000O0DO00O passO00000O0O0O0O0O0O0O0OOOOOOOOOODOOOOOOOOOOOC
ogoboooooooon:

>>> while True:

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

goboooboooooooooooooooooonn:

22 040 000000000000
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>>> class MyEmptyClass:

pass

pass 0000000 100000000O0OOODOOOOOOOCOOOOOOOOO0O00O0O0O0O0O0O0O
goboobobooboobobobob0oooobob0oboboobobDUOD passOobobOobOOOO
gog:

>>> def initlog(xargs):

pass # Remember to implement this!

46 D000 O0OO

00000000 (Fibonacciseries) 1 D0 0000000000000 O0O0OO0OOOOO:

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

>>> # Now call the function we just defined:
fib (2000)
0112 358 13 21 34 55 89 144 233 377 610 987 1597

def 0000 OO (definition) 00000000000 def 00000000000 0ODOODOOOODOODO
goboooboooobooooooOooOooOOoOoobOOoOoobooOoOoooOooooOoooOoOOoOoOoboOoon
goobooooo

oooooooOo0oooo0o0o0ooOo0o0O0ooOO0O0OO0O00OO0O00ODOO00ODO0O0ODOO
0000000000000 (documentation string)d 0 0 O docstring 0 000000 (doestring D0 00O 0O
oopooooooooooo oooo0ooooo0o0o0)0ooo0o0ooooO0o00oOOo0O000oOoO0O00n
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
oooo

000 00 (execution) 00 000000000000 00000O00000O0CO0000O0BCO0O (symbol
table) 00 O00000O0O0OOCCOOO0O0O0O0O0OOOOOOCOOOO0O0O0OOODOOOCOOO0000
goboooboooooooooboooobooooboooooooooOoooooDoooooDOboOooDboboOooon
gobooooboooobooooOooOoocOooOOo0oOobOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOOoOoDbboOoOon
gobooooooooboooooobooooobooboOooboooobooooooooooOooooDoOboOooDbboOooon
000000000000000000 (global D0O0O0O0O0O0O0O0O0O0O0O0OO)OCO0OOO

goooodooooOdoo0o @Woo)ooopoooUooDUOooUOoOooUooOoooUooooooogo

46. J0O0DOOOO 23
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000000000000 000000000 000 (callbyvalue) 0000000000 O0O0OO0O0 (OO
00 O (value)DOOOO0O0O00O0OO0O OO (reference) 00000000000 O00O0O0OOCOOOOO
0)'00000000000000000000000000000000D00000000000O0O0O0
goboocooood

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
000000oggg (user-defined function) 0 0 0000000000000 ODOOOOOOOODOODOO
gogbobooboobbooboobbooboobobooboobboobboobboobooDbo:

>>> fib

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

>>> £(100)

0112358 13 21 34 55 89

000000000000 fib000000000000000000 (procedure) 00000000000
0oDoo0ooo0ooooobbobUd retcurmndd0oooooo0oo0bbOD0Do0ooOoobDbbOOO
000000 NoneOODOODOODOO (OOOODODDOOOOO)I NoneDOOOODODOOODODDOOOOO
gobtddddooooooooooobobbbbbbbbd00oUbb print () O0OUOOOOUOOOO
go:

>>> fib (0)
>>> print (£ib(0))

None

goboooboobboobooboboobooboooboobbooboobboobooo:

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

return result

>>> £100 = f£ib2(100) # call it
>>> f£100 # write the result
(o, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89]

o000 python 0O OOOOOOOOOOO:

s return000000000000000DO00 returnd000000000D0ODO NoneOOOO
gbo0oo0o0ooooboobOb NnoneOQOooog

e [0 result.append(a) 000000000000 resultd OO0OO (method) DOODODOO
O00o0o0o0ooU0oOoU0DO00oO0oD’ 00000’ 0000000 cbjO0OOOODOOOODOO

1 00000000000000000 (call by object reference) 1000 000000000000000O0000000COO0
gooooooOo0ooooO0oO0oOOoOO0o0OO0OO0OO00O0OO000O0COO000O0COOO0O0O0COO0OO0O0(@OOOOO0O0O000O
o0)ooooooo0oooOoooooo

24 040 000000000000
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@DO0O0O0D0O00D0)O methodname D0 O0OO0O0OODOOCOODOOOODOOODOOOO
00 obj.methodname U0 00O OD0OOOO0OOODODOO0ODOODOOOOODOOOOOODO
0000000o000o00ooooooooooooooDo0ooDoooooooooooog (oo
(class) 0000000000 DOOCOO0O0ODOOCOOU0OOOOOOOOOOUOODOOODODUOOOO)O
O000D00O0Db0O0D append () DOODOODOODDOODOOOODOOODO;DO0DODODO
Jdddddddddddddddooduuogg append () O result = result + [a]l OO
OO00ooooooooooo

4.7 0000000 ODOOOO

oooooooo0oooo00oooO00oooO00ooO0o0o0ooOO003000000000000000
oobooooooono

471 000000 O0ODO

gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
gooboboboooooboboboboboboooooooog:

def ask_ok (prompt, retries=4, reminder='Please try again!'):
while True:
ok = input (prompt)
if ok in ('y', 'ye', 'yes'):
return True
if ok in ('n', 'no', 'nop', 'nope'):
return False
retries = retries - 1
if retries < O:
raise ValueError ('invalid user response')

print (reminder)

Jo0oo00O0bOooO0oooopoooooo:
e J0000O0O0O0O0OO: ask_ok('Do you really want to quit?')
e JI0OUOO0O0OOOOOOODOMO: ask_ok('OK to overwrite the file?', 2)

«J0O0D0ODODOO0ODO: askok('OK to overwrite the file?', 2, 'Come on, only

yes or no!')

o000 in0O0OO0O0OO0O0OO0OO0OCOO0ODOOOOOOOOCOO0OOOOOOOODOOOODOOOOOOOO
gopbooooooooDo

00000000000000000000000 000000000000 (scope)d0oooonond

def f(arg=i):

@ooogoooo)

47. 00O0O0oOoOoOoOooOooOooOO 25
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(O0ooooooooao)

print (arqg)

gsobooobooo

oooood:.0000000 1000000000000 O0O0OO0OOOOCOOOOOOOOOOOOOO
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
gobooooo:

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

print (£(1))
print (£(2))
print (£(3))

gobooooooobooboooo

[1]

gooooobooooboooobooboobooboobooobboboboobooboobboobbooBDO:

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

472 0000000

000 kwarg=valueOOOOOO OOOOOO0OO0 OO0OOOOOO0OOOOO0OOOOCOOOODOOOCOOOO:

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

print ("-— It's", state, "!")

000000 (voltage)JODODODODODOO (stateDactiondtype) 0000000000000 000
00000O000000000:

parrot (1000) # 1 positional argument
parrot (voltage=1000) # 1 keyword argument

(ooooooo)

26 040 000000000000
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(O0ooooooooao)

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

gogboboooboobooobd:

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

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
000o0ooooO00ooOo0o00ooO0o0o0ooOo000oo0000o0 (O000actord00 parrot
oooooOoooOooooocoooOo)ooooooOooooooooooooooooooOooooooaon
00 (0DO00O0Oparrot (voltage=1000) OOODOO)H)OOOOOOOOOOOOOOOOODOOOOO
goboooooooon:

>>> 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'

obobooboOd x+name 0000000000 OO0DOOO0OCOOOODOOOOOOOODOOOOOOCOOO
000000000 (typesmapping 0 00)00000000 «+xnamed »name JO0000O00O000O0OO
goooooooooooooooO0oooOoO0ooOooOoOoO0o @ooOooooOooOo)boooooOoooOoooooboooon
(*name 0 x»name 00000000000 DOOHOOOOOOO0O0000000000000O00OO:

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)
for kw in keywords:

print (kw, ":", keywords[kw])

gobooooocoooog:

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

gobooooooobooooo:

47. 00O0O0oOoOoOoOooOooOooOO 27
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—-— 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.
shopkeeper : Michael Palin

client : John Cleese

sketch : Cheese Shop Sketch

goboooobooboboooboobooobobooboobbooboobbooboobbooboboobo
goooooboo

473 0000000

goooboboboboooooooogoboboboboooooooooobobobobobooooon
goooooooooOooo oooooUoo ogo)booooUoOoUooUooboDoUgooooooo
goboboobooobooboooboo

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

file.write (separator.join(args))

goooboboo oo boooboboooobbooobbooobobbooobbooobbooobbo
000000+%args 00000000000’ 0000000’ 0000000000 OODOODOOODOO
goboooobgd

>>> def concat (xargs, sep="/"):

return sep.join (args)

>>> concat ("earth", "mars", "venus")
'earth/mars/venus'
>>> concat ("earth", "mars", "venus", sep=".")

'earth.mars.venus'

474 00000000000

oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
gboboboboboboboooooboboobob0obOobO0obOl range () U0OO start O stop 00
gooooooooooooooooooboooOoooOoOoOobOboOooOoOoobObOO »OOoOOOOOOOD
ooboooooooooooobobooon:

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

[3, 4, 5]

>>> args = [3, 6]

>>> list (range (xargs)) # call with arguments unpacked from a list
[3, 4, 5]
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gboobobob«=+x0000000DO0DO0O0OO0OO0ODO0ODOObOODbObOOOOOn:

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

print ("E's", state, "!")

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

—demised !

475 0000

ob0o00 lampda 000000000000 O0O0O00000O0O0O000O00 lambda a, b: a+b00
gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
gobooooooooooooobooooobooOooboooooooooooooOoooooOoOooboboOooon
gobodooobooooboooooooOoooOoOoO0ooboOooobooooooOoooooOooOoOoOOoOoOobOoOoOoon
ooboooboooooobooooboooooooooogon:

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

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

42

>>> f(1)

43

ooooooooooo0o0ooOo00ooooo0ooo00o0 100ooO00o0o00ooDoOo00ooDo0
oobooooooon:

>>> 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')]

476 0000000 OoOoOooOOO

goboooooooooooobbooooooobooooooooooboooobooooon

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
oooooooooooooooooooooobooooooooooooO0ooo@obooooooo
ooooooooooooooOooooooOo)yooooooooooooooOoooooooOooboooooon
goooooo

goboooboooobooooooooooboooobooooooooooooooooooooobooOoon
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
ooboooooon

Python 000000000000 Python 0O OOOOODODOO0O0OOO0DOOOOOOODOOOOODOOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gbobooobodobooooobdo ooooobodoboooobodoooooooooooboooooooogn
(booooooooOoooooooOoOoOoOOooOoOoOoOOobOO0OoOoOooOOoOoOoOoOoOObOOOOoODOon
0oooooo)ooooooooo>ooo”00oooooooooooDoOOoDOOoODOOODOODOOOn
gobooobooooooooooooooOooOoobooobooooooooooOoooOooOOoOooDboOoOoon
goooooooooooooocoOooooooOoooooooco@oogUuOoooooOoooo)yoooon
goooooood

goboooboooobooooobboooobooooooog:

>>> def my_function():

"""Do nothing, but document it.
No, really, it doesn't do anything.
mmn

pass

>>> print (my_function. doc )

Do nothing, but document it.

No, really, it doesn't do anything.

477 0000000 O0OO

0oooooooo oooooooooooooooooooooOoooOoOooooooooooooooo (@
OO0 PEP31070 PEP484 0000 0000O0O)O

00000000000 _.annotations__ O00000O0O0O0O0O0O0O0O0O0OCOOODOCOOOOOOOOO
gobodoboooobooooooooobooooboooooooooooooooooooooboooon
gboooobooobocoboOooOooOoO0obOOoO0OoObO0oobOOobOOOO0ObOOOO0OObOODOOn0On0O det
gobooooooooobooboooooobooooboboobob0 -—>0b0000000OO0O0Ob0ODOODbOOn
gobobooobooooooooobobocooboboooboooooooooooOooDog:

>>> def f (ham: str, eggs: str = 'eggs') -> str:
print ("Annotations:", f.__annotations_ )
print ("Arguments:", ham, eggs)
return ham + ' and ' + eggs

>>> f('spam')
Annotations: {'ham': <class 'str'>, 'return': <class 'str'>, 'eggs': <class 'str'>}
Arguments: spam eggs

'spam and eggs'

30 040 000000000000
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48 D00:000000000O0O

ooooooOooooooo python DO OO0OO0O0OO0OOCOOODOOOOO OODOOOOODOOO OOOO
goooooooOoooOooOoDOoOooUoOO0bOOoO0oOo0bDOo @EUOoOoDboOooo booogopoo)oo
goooooboobooooboobooobobooboobbooboobbooboobbooboobo
goobobobooooooobooboboboooooooobooboboboooo

Python 000000000 DOOOCOOOOO0O0O0OOODOOCOOOOOOPEPSODOOOOCOOOOOOO
0000000000 0o0Uooooooooo0oooooDoooO pythonODOOODOOOOOOOODOO
gogbboooboobbooboobobooboob:

- J000000004000000000000000O

00400 (D0DO0OO0DO0OOO)ODODODODODODODODOD(@MOOO)H)ODDODODDODODODOODODODOOOOO
gbooooooboobobobooooooooboobobo

00000000 790000000000DO0ODOOODODOO

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooooooooooooooboooobooooo

s 0000000000000 DODDDbDbODbODbODODDODODOObOOd
00000000 DOOOODOOOOO
e docstring 0 00000

JO000O0O0OO0O0OO0OCOOCOOODOODODOOOOODODODOOOOODOOOO: a = £(1,
2) +g(3, 40

00000000 DDODOO0O0OO0DDODDDODOOO0OOOODOO camelCase D0 OOODOO0OO
lower_case_with_underscores D0 00O00O0O0O000O0O0O0O000O self000000O3
0100000 (@od0ob0odoo0oboO0o 0000 oooD)yoooooooaa

e JO0Ob0O0ODLOODDOODOUODOLOODLOUOODDOODOUOODLDODDOODLbODODDUOUODLOO
OO000C0OPythonODOOOODO UTF-800C0O0ODOO ASCIOOOOODOOOODO

coobobooobooooboooooooooooooooooooooooooooooooboOon
ooOo ASCIOOoOoOoOoOoooOooOooOooODoODOO

oo
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050

HRERERERN

aggo

5.1

goog
oogd

list.

list.

list.

list.

list.

list.

list.

goobooboooboboobooboooobooboobbooboobboobboobboobo

goboggoouoood

Jd0d0o0o0ooooooooobobobooOooOoooOo00000000d00oooooooooooooboon
a:

append (x)
J000o0oooooooooobobobballen(a):] = [x]00000OO

extend (iterable)
00o000b0O0ob0O0obOO0obo0O0obO0ob0O0oboO0ooboO0obO0O0oo0oDo0ob0O0obO0ob0O0b0O0allen(a):] =
iterableOOOOO0O

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)

clear ()
0000000000000 D0DDODOdel al:] 000000

index(x[,ﬂard;end]])
0000000 x00000000000000000000O0O0O00000 00O O0O0O0O0OOODOO
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O0vValueError OO GOOOnO

00000000 sart0 end0000000000DOOOCOOO0O00O0ODOOCOOOOOOO
gboboodb0sard0ooooooooogboobob0oboboboooooobobo

list.count (x)

ooobooxbooooooogoooo

list.sort (key=None, reverse=False)

O00000000000O0O000d (nplacel0000000O0DODODOOOOOOOOOO)OOOO
bobooooboobuobobobobouboiid sorted() DUOOOOOODOODOO

list.reverse ()

gobgoobooboboobboooboobboon

list.copy ()
000000 (hallow) 0 O0OOO0O0OO0OO0OOar:] OOD0OO0O

goboooboooobooooboooooooOooonn:

>>> fruits = ['orange', 'apple', 'pear', 'banana', 'kiwi',

>>> fruits.count ('apple')

>>> fruits.count ('tangerine')

>>> fruits.index ('banana')

'apple', 'banana']

>>> fruits.index ('banana', 4) # Find next banana starting a position 4

6
>>> fruits.reverse()

>>> fruits

['"banana', 'apple', 'kiwi', 'banana', 'pear', 'apple',

>>> fruits.append('grape')

>>> fruits

['banana', 'apple', 'kiwi', 'banana', 'pear', 'apple',
>>> fruits.sort ()

>>> fruits

["apple', 'apple', 'banana', 'banana', 'grape', 'kiwi',

>>> fruits.pop ()

'pear’

'orange']

'orange', 'grape']

'orange', 'pear']

insert, remove,sort 000000000000 O0O0OCOOOOO0OOOODOOOOOOOOOOOOO
0000000000000000 NoneDDODOOOOOD'OOO Python 000000000 OOODODO

gobodooboooobooooboooo

* D0D00000000000000000O00d->insert ("a")->remove ("b")->sort(); 00000000000

goooooooooooooo

34
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511 000000000DO0OO0O

gooooobooboooboobooobooboobbooboob bbb booboobo
0000000000000 (last-in, first-out”) D 0000000000000 0OOO0OO append() OO
vooooooooooooooonoodoood pep()y DOODOODOOOODOOOOOOOOOOO0OON
goooooo:

>>>

>>>

>>>

stack

stack.

stack.

stack
4, 5,

stack
stack
4, 5,
stack

stack

stack
4]

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

6, 7]

-pop ()

6]

-pop ()

-pop ()

512 00000 Oooooooo

O0ooo0oO00 (quewe) 000000000 COO0O0OOODOOOCOOOOOOOOOODOOOOOOO
(Cfirst-in, first-out” ) D 0 0 0000000 CO00000O0O0OOO00O000OD0OOCOO0O0O0DODOODO appendd O
O00O0OOpepOOOODOODODOODODOOODOOOOOOOOOOOOIsert0000000popO0000ODOOO
gobobobobobooooobooobooboboboobooobooboooobobobobom

odObobbO000 collections.deque 00000000 DOO0ODODODOOOODDOOOODOO

O000Oappend0 00000 0pop0 0000000000000 O0DODOOOODODOOOODODOO:

>>>

>>>

>>>

>>>

>>>

from collections import deque

queue

queue.

queue.

queue

'Eric’

>>>

queue

'John'

>>>

queue

= deque (["Eric", "John",
append ("Terry")
append ("Graham")

.popleft ()

.popleft ()

"Michael"])

# Terry arrives

# Graham arrives

# The first to arrive now leaves

# The second to arrive now leaves

# Remaining queue in order of arrival

deque ([ 'Michael', 'Terry', 'Graham'])

5.1.

goboobooobod

35
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513 0o0O00oooog

gooooooooO0ODO0OO0O0O0000000000000000OC00O0O0O0ODODOOOOOOO0OOO iterable
(fooooooooOoooo)boooobDooU0oDOo00oobOoO0UbDOoOoOobOOoOoOoOooOoOOooDboOooo
ggbobooboobobooboobbooboobobooboobboon

goboooooooooooobOoOooboooon:

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

squares.append (x**2)

>>> squares
[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

oooooooooO0oOooooooO0o0 xOoooOooOoOoooooOo(@ooooooOo)boboboooooo
goboooobooooooooobboooboboooobooooooooooobOooDbog:

squares = list (map(lambda x: x*%2, range(10)))

goboooooooood:

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

goboooobooooboooooo

000D00000000000 00 for0O000OD 00000 forO0 if0000000ODDOOODOOOONO
goob0obOon forDO if0000O00OO0O0ODODOOOOOOODODODODOODODODOODODODbOOOO
0dooO00ooo0o 2000000000000 000DD000DOO00OO:

>>> [(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)]

goboooooooood:

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

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

forO0 if000000O000O0O0O0O0O0COOO0OOOOOOO0OOO0O0O000

gopopooooo(@:0oopooo0 (x, yyooo)ooooooooooboooo

>>> 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"]

514 00000000OOODODOO

goboooooooooooobodobooooobooooooocoooooooboooooooon

0000040000 3000000340matrix0000000O0O:

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

0000000000 0Omatrix 000000O0000OO:

>>> [[row[i] for row in matrix] for i in range (4)]
(rx, s, 91, 12, 6, 101, I3, 7, 111, [4, 8, 12]]
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gobodobooooboooooooooboooibod forOobooooooooooooooooon
ooboooboooooood:

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

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

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

gobooobooooooooooooooooooog:

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

gbooooboooooooboooooobboOoOoOoOoOobObo0ObODbOOoO0D zip() ODOOOOOODOOOO
gooood:

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

gobooooooooooooboooobo obooooboboooobooooooooooa

5.2 del O

oboooooboooocooobOOoOobOO0oOobocOoOoO0bOOoO0OoOobOObOOc0OOObOOObCODOObOOO0n del
oobo000pop() DOODOOODOOOO0ODOOOODO deplO0DOOOOOOOOODOOODOOOODO
ooooooooooooooo@ooooooooOoOoOOOOOOOOOOOOOO)@OooOoDoODOO
ooood:

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

>>> 3

[1, 66.25, 333, 333, 1234.5]

>>> del a[2:4]

>>> a

[1, 66.25, 1234.5]

>>> del al:]

>>> a
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delOOD0OO0OO0OO0OO0O0OOOO0OOO:

>>> del a

g0o0o0oboOobD «O0O0b00O0O0ObO@WbUODb abObOobOob)DOODODODOD delOO0OO0OOOOO
goobobobobooon

53 000000000

gooooobooboooboobooobooboobbooboob bbb booboobo
00000000 00000 (sequence) D000 (typesseqU 0 O0)000ODO0OO PythonOO OO OO
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
00000:000 (uple) DO OO

gogboboooboobooobooboobbooboobboobuoobobooobg:

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

12345

>>> t

(12345, 54321, 'hello!")

>>> # Tuples may be nested:

. u=1¢t, (1, 2, 3, 4, 5)
>>> u
((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
(rx, 2, 31, [3, 2, 11)

goooooboobooobooboobobooboobDbooboobbooboobbooboobo
gooooooobooOoocOobooOooooo0oDoDoOooobDoOoOOooOoOo@EoooooobooDooboOoo
0dO0)oooooooooOoooOoOoooUooDOoUoDoUODoO0DOOUODOO0ODOOooOOoOooDooooon
gooboboboooooobooboboo

goooooboooboobboobboobooboboobboobbooboobboob o
(immutabley 000000000000 DO0OOCCOOOO000000OO0O0(@UOUOODODOUOODOOO)OOO
000000 (0000 namedtuples000000)00000000000O00DOCOOOOOOOO
000 (mutableyCOOODO0DO00O0O0O0OODOOOCOCOOOOO0O0O0OO0OOODOOCOOOOOOOOOOOO
gogd

oooooO00oo 1oooo0o0oooO00ooOo0ooOoO00ooOO00OoOOo000ooOoO00ooDOn
goboooobooooboooooooOoooOooOoobboOoOoobooOoobooOoOoooOOoOobOOOoOoOobboOoon

53. D00DO0OO0OOUOODO 39
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goo(@ooopooooooOoOO0OO0OO0OO0OO0O0O0)0000000000O0O0DOOOOODODODOO0O0OO
ooboooooooooogon:

>>> empty = ()
>>> singleton = 'hello', # <-—- note trailing comma

>>> len (empty)

>>> len(singleton)
1

>>> singleton
('hello',)

Ot = 12345, 54321, 'hello!' DO ODOOOOOQO (tuple packing) D 0O 0O OO 12345, 54321,
'hello!'00000O0COO0OCOOOOOOOOOOOOCOO:

>>> x, y, z = t

00000000000000000 (sequenceunpacking) 000 0000000000000000O0O0OO
goboooobooooboooooobooooooooboooooooobooooooOooooOoobooOooboboOooon
gbobodoobooooboooooooooboooobodooooooooooooooooooooooon
goboooobooooooOoooobboOooboOoOoOoooOoOoooDo

54 00O

PythonOODO OO0 (set) 0000000000 O0DODOODOO0OO0OOOOOO0O0O0O0O0O00O0O0OOOOO
000000oooDooooOon Set0000O0O0O0OO (union)d O (intersection)d O (difference)d O O O
(symmetric difference) 0 00 0000000000000 O0OOOOO

0000000 set() OO0 setD00O0O0O0O0O0O0O0OO0DOOOOOOOOO:0000000O0C000O0O
set () 0000D0O0D0O0OOODOOD ((}00O0D)ODOODODODOODODODOODODOODODOODODOODOOOO
goboocoooooooo

gobooooooooooooobod:

>>> basket = {'apple', 'orange', 'apple', 'pear', 'orange', 'banana'}

>>> print (basket) # show that duplicates have been removed
{'orange', 'banana', 'pear', 'apple'}

>>> 'orange' in basket # fast membership testing

True

>>> 'crabgrass' in basket

False

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

>>> a = set ('abracadabra')

>>> b = set('alacazam')

>>> 3 # unique letters in a
{ta', 'r', 'b', 'c¢', 'd"}

(oooooon)
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(Cooooooooo)

>>> a — b # letters in a but not in b
{'r"', 'd', 'b'}

>>> a | b # letters in a or b or both
{‘a', 'c', 'r', 'd', 'b', 'm', 'z', 'l'}

>>> a & b # letters in both a and b

{'a', 'c'}

>>> a "~ b # letters in a or b but not both
{'r', 'd', 'b', 'm', 'z', '1'}

bbb obooobooseto0obobooobOoOoOooOon:

>>> a = {x for x in 'abracadabra' if x not in 'abc'}
>>> g
{lrl’ ldl}

5.5 000 (dictionary)

0000000000 PythonOOOOOOOOOOOCOOO OO (dictionary) (typesmapping 00 0)000
000000000 0000 (associated memory)” 0 0O O OO (associative array)” D0 00000000
0000000000000 ooooooooooooo0o0o00o0ooO0O0o0OOoOoo oo (keyooooO
0000000000000 00000000 oooooooooooooooDooon
g oooboboboboboobbobobobobbo0d0dddooooogo
0000000000000 ooooooooooooooooooooDoon
0oo0o0oO000000obbo0000obobo000o0bDbobObDO append() O extend () DDOOO
00000000ooooooooooooooooooooooo

00000oo00oooooOO oo (key): O (value) DOO00D0OO0O0O0OO0ODODO(@ODOOO)ODOOOO
0000000000000 00000D000 (brace)000:{}0000000000OO0DOOOOOOODO
OOkey:value OO OOO0O00D00O0OCOOO0000O0O0DOOOCDOOOkey:valueOOO0O0O0O0O0O;0000
gooboboboooooobobobobobooo

gbooboooooobooobooooooobooooooboboooboobooboboooooboobooooDbOon
OO0 delOkey:value 0000000000000 0O00O0O00O0DOO0O00O0O00O0O0O00O00OOO0OO
oobooooooobooooooboooooOooOooboOooobooOooboooooOooobOooOoOooboboOooon
oopooooooooDo

gooboboOodD 1ist(d.keys ()) UD0D0DOOO0OD0ODOOODODOOOODOOOOODLODOOOODODOO
o0o0oo0oD0o(@UDbDO0DO000O0D0bO0DD0DDbO0ODD sorted(d.keys()) OOOODOODO
0)0*”0000000000000000000000D0 in00000000000

gobodooooooboooobooogn:

2 d.keys () 00D00OOO (dictionaryview) D0 0000000000000 0OO0OO0OO0OO0OOOOOOOOOOO (OO:in
0o0)ooooooo0oDo0o0oO0o0o0O00O000O0000000000O000000 -0000D0O viewDO OO

5.5. 00O (dictionary) 41
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>>> tel = {'Jack': 4098, 'sape': 4139}

>>> tel['guido'] = 4127

>>> tel

{'sape': 4139, 'guido': 4127, 'Jack': 4098}

>>> tel['Jjack']

4098

>>> del tel['sape']
>>> tel['irv'] = 4127
>>> tel

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

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

>>> sorted(tel.keys())

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

>>> 'guido' in tel

True

>>> 'jack' not in tel

False

dict () DO0O0OO0OCOO0OO0OCOO0OOCOCOOOOOOOOOOODOCOOODOOOOOOOO:

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

goboooooooooooobooooooooooooobooooon:

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

ggboboobooobooboooboobboboboobooobooboooboobog:

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

56 000000000

gobooOoooboooobobOb0items () DOOOO0DOOOOO0DOOOODOOOOODOOOOODOOOOO

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

print (k, wv)

gallahad the pure

robin the brave

gbo0odooOo0obOOo0obO0O0D00d enumerate() UOO0OD0OO0OO0OO0OO0OOOOOOOOOOOOOO
oobooooooono
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>>> for i, v in enumerate(['tic', 'tac', 'toe']l):
print (i, wv)

0 tic

1 tac

2 toe

ggobooobbooobboobboobboobbooobion zip OOoDDOOODOOODO
gooooobobo

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

print ('What is your {0}? It is {1}.'.format (g, a))

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

What is your favorite color? It is blue.

god0o0ooobooobooooooooooboooooooDoobooooooOoOoobooooo
reversed () UOOOOOOO

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

print (i)

= W o3 O

goobboobbooobooobboobbb sorted()y DODOODODOOODDOOODDODOOODO
gooboboboboooooooboobo

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

orange

pear

gobooooboooobooooOooOooOooOOo0oobOOoOoobooOooooooooOoooOoOOoOoOoboOooon
ogoboooboooooooooboooo

>>> 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:

(ooooooo)
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(Cooooooooo)

if not math.isnan (value) :

filtered_data.append(value)

>>> filtered_data
[56.2, 51.7, 55.3, 52.5, 47.8]

5.7 00OO0DOOOOoODOO

while D if0000000 (condition) 00000000 O0O0D0OCOOO0DOOOOOOOOODOOOODO

00000 in000 not inO0000O0O0OCOO0O0O0O0OOOCOOOO(@OOOOOOOO)OOOO
obooooob is000 is not 00000000 DOOO0OOODOOOODOOOODOOOOOOOO
gobodooboooobooooooboooobooooboooooooooooooooooooooboOoon
ooo0oooooooooO0O0oooooooOooo0o000oooooOoOO0o0b0O00@Eb:is00 1s NoneO
goooooooboooooboooooooobooooooboooOOooboOobOooo@uobooDbooboOoon
00000000000000000000000 Doc-SIGOOOOO))

gboobobobobobouobobdibd a <b==clU0abpb0O000D00O00 bO cOODOODO
goobooboboboo

000000 andJ or000O000DODODOOOOOODOOOODOODOODODO@MDODODODOO
gopooO)ooodO0ObOC not0OOO0OOOOOOODOOUODOODOODOODOOODDOODOODOOOO
OO000 A and not B or CO (A and (not B)) or COOOOOOO0OOOOOOOOOOOODOO
not 00000000000 or0000D00OD00OO0OOOODOODOLOOOOODOODODODOLOOOO
gooogo

000000 andD or 000000 DO (short-circuit) 00000000 O0OOODOODOOOCODOOO
gobooboooobooboobobooboobobooboobobobob a0 chOob BOOOODO A and B
and CO0O cOOO0OOO0OOODOODOODODOOOOOOOODODODOOOOOODODODODOn
gogbobooobooboobbooboon

gobobooobooooboooooboocOooobooobooooooogo

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

'Trondheim’

Python 00 O0COODOOCOOOOO0OO0ODOOODOOOO0OOODOOOOOOODCOOOOOOOOOO
gopbooooooOoOoboOooOoO0O0obcCcho00oboOooUooooO00DUOUDbD ==000O0OD =0000
gogbbooboobbooboobbooboo
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58 00000 ODODOOOOO

gogobooooobooobooboboobobbobooboboboobDbooboobobob oo o
(lexicographical) 00 0 00 0000C0C0OO0OO00000O0DOODOOOOOOOODODODOODOOOOOOO
googooooooooobobobooooooooooooboobobbbooooooLoLDDbbLb bbb Do
goobooboboboooooooobooobobobobooobooooobooboboboboboboooon
gogboobooobooboboobooboobbooboobbooboobobooboobbooboboobo
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
0000000000000 000U00U0OU0OOO0OO0OOOUOOOOUOOOOOOOOO UnicodeO OO
goooooboooboooooboobbooboobooboobbobobooboobooboobOooBnO:

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

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

'ABC' < 'C' < 'pPascal' < 'Python'

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

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

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

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

goooobooooooob <O >000b0000O000b0O00bOO0O0obOO0O0ODOOObOOoOODOOOn
goboooooooooooooboooobooobooobooooooOoooooDoooooDoOooDboboOoon
gooooooooobOODODODDOODOOOOOOOOOOOOOOOOOOOOOODO TypeErrorQO
gobooooood

HRN
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060

00000 (module)

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, end=' ")
a, b = Db, atb
print ()

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

return result

00 PythonOOODOODDOO0ODOOODODODOODDOOODDO import0000O0:
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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

goooodoooopoUoodoD ()Uoodoo0ooUdoDOdoDo0ooOO0oDOo0ooU0ooOOoOoOOooDOooooogo
Python 0 OOODOUOODOODOOOODOOCOOOOODOOCOOUOOODOCOOOODOOOOOOOODOOOO
ggbobooboobbooboobboobd

0000o0o0o0oU0ooooUooooooD «O0import 000000000 O0ODOOOOODODOOOODO
goboooobooooboooooobooooooooboooooooobooooooOooooOoobooOooboboOooon
gobooooooooooooboooo

ggobboobDb asddbbooobbO asgbbooobooobboobbbooobboobobo
googo

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

goobbOoonl import fiboUOUODOOOOODOOOODODOOODDOOODLDOODODDOOODODO
goobobob fibobOooooooooboboboboboooooo

gogooboooboonD fromdobooboobbooboobbooDb:

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

00: 000000000000 0000000000000 100000000 1000 import 00O
gooooooooOoooOooooooboboboboooboobobDUooDboobooDOoOooboO -0o
0000000000000 0D00D00DO0000 1000000000000 import importlib;
importlib.reload (modulename) OO OO importlib.reload() DOOOOOOO0O

611 OO000000000OO0OOOOOOOO

Python 000000

python fibo.py <arguments>

Oo00000 _name__ 0 _main__ 0000000000000 mport00000000000O0O0O0OO
gooboboboooooboobobobobooog:

6.1. 00000000 OOOOOO 49
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if name == "__main__ ":

import sys

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

00000000000 ooooooooo0 mpert 0000000000000 OODOOOOODOOO
00000o0o0oDoo0o0o00000ooooDD Ymain” 0000000000 O0ODOOOOOOOO0OOODOO
goboobooobooboobboobd:

$ python fibo.py 50
112 35813 21 34

000000 mport 000000000000 ODOOOOODO:

>>> import fibo
>>>

ooooooooooOoooooOooOoO0oOoOobooOOobOOOO0OO0OO0OOOObODOOoDODO @booooonon
00o0o0oooooooooooooooooo)oooooon

6.1.2 0000000 OQO

spam 000000000 ODOOOODOOOOOOOOOOCOOOOOOOOOOOOOODOODODOOO
goooooooooooooboobobUobd spam.py U0 0O0O0O0O0DODOO sys.pathO0O00O0O
oobo0oobooOoobooogn sys.pathO00O0O0O0O0O0O0OO0OOOOO:

- 0000000000000000000 (0000000000000 000000000000
oooo)o

e PYTHONPATH(OOOOOOOOOOOOOODODDO pATHOOOOO)O

e JO0DO0ODLOODDOODOO

gg: bboobodoboooobooboobbooboobbobboobobooboobbooboob o
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo
ggbooboooboobobobo booboo

00000000 PythonOOOODODO sys.path 00000000000 O0O0O0OOCOOODOOOOOOO
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
obooboooocooooobooocooooboobobooOoboooooobOobOobOoOoobooooooboOon
gopbooooooooooooobooooo0ooboooooooooooooOooooDoOoDOooDboboOoon
oobobooobooooboocoooooo

50 060 00OODOO (module)




Python Tutorial, 0 00 0O 3.6.9

6.1.3 000007000 PythonO OO

0000000000000 000000Python0D 00000000 O0ODOODO _pycache__ 0000
000 module.version.pyc 00 0000000000000 0O0OOO versionOOOO0OO0OOOOOO
000000o00Do0o0Do0ooooodOo PythonODODOOOODOOOOOODOOOCPythonOOOOO
330000000000 spam.py 0 __pycache__/spam.cpython-33.pyc 000000000000
000000000000 dodPython00000O0OO0OO0O0O0O0OOOOOOOOOOOODOOOOOOO
gooooooo

Python 00000 OD0OO0OCOOOCOOOOCOODOOOCOODOODOOOODOOODOODODOODOOOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooboobobobooooooooooobobobobooboboobooboobobUoboboboboooo
gobooooobogd

PythonO 20000000000 0000DOO0OCOOO0ODOOOOCOOOOODOOOOOOOOOCOOO
goooooooooooooofooooooooUoooooooooooooDgo2000000DOO
oooooooooooooOoOoooOoooOoOoooOoboOoOooOooOoOooOOo(@ooooDboboooooo)oaon
gobooooooooboooooobooooobooboOooboooobooooooooooOooooDoOboOooDbboOooon
gobooooooooooooboooooogoo

00D00O0Oooog Tips:

- J0000DOODOOOO0O0O0ODOOOOCOOOOO0OO0OPythonO 0000 -oO0O00O0 -ooO00ODOO
gbobobobobo-oubO0Ob0Oessert00O0OO0OODOODODOO-o000000 assertd U
00000 _doc._O0O0O0O0O00OO0O0OOODOOOOOODOODOOOOOOODOODODOOOODOODOO
coooboooobooooobooooooooooooooooooboooooooooooooboboOooon
00000700070 00000000 opt-0000000O0O0O0O0OO0OO0DODODODOOOODOO
cooobobooobooooooooOooboobooboooOooOooOoboOoOooboboOoobooOoOoOooon

e .pyc00O0O0O .pyo00000000000C0O00000000000 .py000000000
00000000000000000000000000.pyc00000000000000000
000000000000

e compileall 000000 DOODO0DOODOODOOODOODDODODOOD pycOODOODOOO
goobogoo

- J0000D0CU00DOO0O0DOOOUDODOOUOUODOOUOOPEP34700000DOOOO

6.2 0000000

Python 00O 0000000000000 O0O0O00O0O0O0 PythonOODOOOOOOODOOOOODOOOODO
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
oooSOoOooooooooo0o0ooooooooOo00oooO0ooooOOo0oD0oooO0oooooOO0OO
0000000000000 00000000000ooo0oonoidn winregOOOOOO Windows O
0000ooooooooooo looooooOoOoOoOoOOOOoOO sysOO0OOoOoogoooO PythonO
bo0oo0ooooO0bOoO00o0ob0ODbODn sys.psll sys.ps20000000000O0O00O0C0OO0OO
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goboooooooooooooooon:

>>> import sys

>>> sys.psl

'>>> !

>>> sys.ps2

>>> sys.psl = 'C> '
C> print ('"Yuck!")
Yuck!

C>

gobooobooooooOoooobooobooOooooooOobDoOoobooOoooon

00 sys.path000000000CO0O0O0O0COOOOCOO0OOOOO0OOCOOOOCOOOOO0O000
sys.path 00000 PYTHONPATHU O OOOOOOODOOOO PYTHONPATHOOODOOODOODOOO
goboooooooooooobodoooooooooooooooooooood:

>>> import sys

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

6.3 dir() OO

gogobob dir() obbO0o0oobobbOooobbooobbboooobbooobbboon dic) O
goobobobooooooooog:

>>> import fibo, sys
>>> dir (fibo)
['__name_ ', 'fib', 'fib2']

>>> dir (sys)

['__displayhook__"', '__doc ', '__excepthook_ ', '__loader__', '__name__',
' __package__', '__stderr__ ', '__stdin__', '__stdout__"',
'_clear_type_cache', '_current_frames', '_debugmallocstats', '_getframe',
' _home', '_mercurial', '_xoptions', 'abiflags', 'api_version', 'argv',
'base_exec_prefix', 'base_prefix', 'builtin_module_names', 'byteorder',
'call_tracing', 'callstats', 'copyright', 'displayhook',
'dont_write_bytecode', 'exc_info', 'excepthook', 'exec_prefix',
'executable', 'exit', 'flags', 'float_info', 'float_repr_style',
'getcheckinterval', 'getdefaultencoding', 'getdlopenflags',
'getfilesystemencoding', 'getobjects', 'getprofile', 'getrecursionlimit',
'getrefcount', 'getsizeof', 'getswitchinterval', 'gettotalrefcount',
'gettrace', 'hash_info', 'hexversion', 'implementation', 'int_info',
'intern', 'maxsize', 'maxunicode', 'meta_path', 'modules', 'path',
'path_hooks', 'path_importer_cache', 'platform', 'prefix', 'psl',
'setcheckinterval', 'setdlopenflags', 'setprofile', 'setrecursionlimit',
'setswitchinterval', 'settrace', 'stderr', 'stdin', 'stdout',
'thread_info', 'version', 'version_info', 'warnoptions']

gobooobobodir() O0OO0ODOCOOOOOOOOOOOO:

52 060 00000 (module)
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>>> a = [1, 2, 3, 4, 5]
>>> import fibo

>>> fib = fibo.fib

>>> dir ()

['"_builtins__', '__name__', 'a', 'fib', 'fibo', 'sys']

goooboooboobobooboobbooboobbooboobboobbobbooboo

dir() DOOOOCOCOOCOCOOCOOOODOOOOOOOOO0OOOOOOOOOOCOCOOCOOOOODOOOn
U000 pbuiltinsO0OODOOOOODO:

>>> import builtins

>>> dir (builtins)

["ArithmeticError', 'AssertionError', 'AttributeError', 'BaseException',
'BlockingIOError', 'BrokenPipeError', 'BufferError', 'BytesWarning',
'ChildProcessError', 'ConnectionAbortedError', 'ConnectionError',
'ConnectionRefusedError', 'ConnectionResetError', 'DeprecationWarning',
'EOFError', 'Ellipsis', 'EnvironmentError', 'Exception', 'False',
'FileExistsError', 'FileNotFoundError', 'FloatingPointError',
'FutureWarning', 'GeneratorExit', 'IOError', 'ImportError',
'ImportWarning', 'IndentationError', 'IndexError', 'InterruptedError',
'IsADirectoryError', 'KeyError', 'KeyboardInterrupt', 'LookupError',
'MemoryError', 'NameError', 'None', 'NotADirectoryError', 'NotImplemented',
'NotImplementedError', 'OSError', 'OverflowError',
'PendingDeprecationWarning', 'PermissionError', 'ProcessLookupError',
'ReferenceError', 'ResourceWarning', 'RuntimeError', 'RuntimeWarning',
'StopIteration', 'SyntaxError', 'SyntaxWarning', 'SystemError',
'SystemExit', 'TabError', 'TimeoutError', 'True', 'TypeError',
'UnboundLocalError', 'UnicodeDecodeError', 'UnicodeEncodeError',
'UnicodeError', 'UnicodeTranslateError', 'UnicodeWarning', 'UserWarning',
'ValueError', 'Warning', 'ZeroDivisionError', '_', '__build_class__"',

' _debug__', '__doc__', '__import__', '__name__', '__ _package__', 'abs',
'all', 'any', 'ascii', 'bin', 'bool', 'bytearray', 'bytes', 'callable',
'chr', 'classmethod', 'compile', 'complex', 'copyright', 'credits',
'delattr', 'dict', 'dir', 'divmod', 'enumerate', 'eval', 'exec',6 'exit',
'filter', 'float', 'format', 'frozenset', 'getattr', 'globals', 'hasattr',
'hash', 'help', 'hex', 'id', 'input', 'int', 'isinstance', 'issubclass',
'iter', 'len', 'license', 'list', 'locals', 'map', 'max', 'memoryview',
'min', 'next', 'object', 'oct', 'open', 'ord', 'pow', 'print', 'property',
'quit', 'range', 'repr', 'reversed', 'round', 'set', 'setattr', 'slice',
'sorted', 'staticmethod', 'str', 'sum', 'super', 'tuple', 'type', 'vars',

Iziplj

64 00000

00000 (package) OO Python OO DOOOOO0OO0O0O0 M OOO0O0ODOOOCOO000000000AO0
goboodooooooooobo a0 A00D0O000000O0O000DOCO BOOOOOOOOOOOO
gobooooboooobooooooOooOoOoOOoOoOobOOoO0O0bOOoOoOoboOoOooOoOOoOoOoOOoOoOobOboOoOon
0000oooooooooooooooooooooooo0n0 NumPyO PillowDOODOOODOODOO
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goboooboooobooooooooooooobooooooooooooooooooonog

goooooooooooooooooooooooooooOooooo cooooo»noooooooo
oooooooooOooooooooooOoooOoOooooo@oooooo o000 .wav, .aiff, caul
goooooooo)oboooooooooooooooooooooooooooooDo ooooooooo
gooogoooooooooooooooo DooDDooooooooooooooooooooo (@oo
oooooooooo oooooooooo0o ooOooOoooooooOooOooO0oOoO0)obOoOoOoooOoboOooon
gooooo oooooooooooooooooooooooooooooooooD0 ooo@ooo
ooooooooooooo)oooobooooooOoon:

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.pathO00000000000000000O00O0OCOOOO
gobooobooooboooobooboooo

000000000000 0000000000000000 PythonOOOOODODOOODOOO _init__.py
gbooooboooooooobooobooOobOOoO0oo0obbog string000000O0OO0OOOOOOOCOOO
gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
obooobooboo0obooD _init__.py0O00O0000O0O0O0O0O0OC0ODOOO _init__.pyO0Q0O00OO
ooboooooooooooobbo0onbD el 0Db0O0000O00O0O0O0O0D

0000000000000 00000000000000 mport00000OOOCOCOCOOCODO:

import sound.effects.echo

000000000000 sound.effects.echoO000000O000O0O0O0OO0DOOOOOOOOOOO
gobooooooooooooobo
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sound.effects.echo.echofilter (input, output, delay=0.7, atten=4)

00000000 mport 00 000000DO0ODOOO:

from sound.effects import echo

goooobbbod echo0nboDbODbO echoOgooooboboooooobbbOooooobboOoO
goobobobobooooooboobobon:

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

0000000000000 00Doo00oo00oDooo0oo0 mport0000000O0OO:

from sound.effects.echo import echofilter

JO00000000000000 echoOOOOOOOOO echofilter() DOOOODODODOOOOO
Oo0o:

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

from package import item 000000 item 000000 package 00000000 (OCOODOO
00000)00o0o0O0U0U0U0U0oooooDoODoOo0O0OO0OU0000 packageOODODODOODODOOOOOODOO
gooooboobooDooDobDUnD import 00000 lem 0000000 0OO0OOOOOOOOOOOO
gooooooobooooob0 emd0O0OO0ODOO0OOODOOCODOOODOOODOODOOODOOODOOOOO
gogbbooboobboobiodbibd ImportErrord0000dnOnOng

0000 import item.subitem.subsubitemO0O0O00000000000O0O0O subsubitemOO
Jo00o00bOO0bOO0o0o0oo0ooooo0ooDooDOooOoo00oo0oooooo0oD0ooDOooDOOoDbOOobOoooooon
g0oo0O0bO0oO00O0OO0oOo0oDOOooDOobOOobOobooooog

641 0000000 *0O import 00O

000000000 from sound.effects import »UOOOUOOOOOODODOOOOOOOOOOO
gopboooooOoOobooooOoooOo0ooOoO0U0obDOo00bODOooUbOOooOUOoDOoOOo0oDODOooDLoOOoo
00000 mport 0000000000000 0DO0ODO0O0OO0OO0ODO0OOOODOODOOOOONn
0000000000000 mport 0000000000000 OODODODO mport00000000ODOO
jdoDo0doooooooooooooooo

goooOooo0obDO0boO0o0oDbDObCO0O0DOCO0O0OO0DOO00ODOOO0 ODObOO0ODO import
goddooo0ob0ooooogog 4dnit__.py0000 _211__000D0DDOOOOOOOOOOOOO
from package import + 0000000 mport 00000000000 COOODOODOODODOODOO
goooooooooooooDooOOoOOOCOCOCOCOOOOO0O000DU0DU0UUUOUUOUOOOggOggOg oo
0000000000000 0DoooUooooUoo *0mport 0000000 ODOODOODOOO
gooooooooO0oO0oobO0o0oOobOU0oOoObOU0oUoODObOU0C0DbDOODOb0D booogooo
sound/effects/__init__.py 00000000 OO0OD0OODOODOODOODODOOO:
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all = ["echo", "surround", "reverse"]

000000 from sound.effects import 00000 sound00000000O0OO0ODO 3000
0000000 import 0000000 D0ODODOODODODOOODOODOOCOO

00 a1l 00000000DbO0ODb0OD00O0 from sound.effects import » OOOOOOO
sound.effects 00 0000000000000 0ODOOOODODO import 0000 OOOODOOO (OO
0000d0ooOooOdO0 init__.py00000)00000 sound.effectsU import 0000000
0000000000000 0oU00oo0oU0ooU00O0 mpert 000000 import 00 0O00OCOODO
_init__.py 00000000 @OOOOOCOOOCOODOOOOODOO)OOOODOOODOOODOOO
gooobobooobDbU import D0 O00O0O0OD0ODOOO0OODODOOOOOOOO0ODODDOOOOODO
oo:

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

from sound.effects import =

000000 echoU surround 00000000 O0OC0OO0OO0 mport 000000000 OOOODO
O from...import 0O0O0O0O0O0OO sound.effects 0000000 0OOOOOOO(@OOOO
_all_ _J00000DOO00ooooooon)

0000000000 import »000000CO0ODOOCOODOO0OOO0ODOOODOOOO (export)ydO0O
gooboboboooooooboobobobobooooooboboboboobooboobg

from package import specific_submodule J00O0O0O0OOOOOOOOOODOOOOOODODONO
00000000 0mmport000O0O0OOOOODOOODODOOODODOODODODODOOODOODODODODODOO
gdoboobooooooboobooooo

642 00000000

00o0D0O0o0 (boQ0d sounddd0OO0OOCOOODO)ODOODODODOODODODOODOODOODOOO
00000 mport 0000000000 0D0OO0O000ODOOO0O0ODOOOOOODOOOO sound.
filters.vocoder O sound.effects OOUOO0ODO echoOUOOOOOODODOOODODOOO from
sound.effects import echoUOUOOOOOOOOONO

000000000 import 0 from module import name DO OO import 000000000000
00000 mport 0000000000000 O0O00OO0O0O0O0O0O0O0OOOO surround0000D00O0O
oooooooooooooon:

from . import echo
from .. import formats

from ..filters import equalizer

O0mport 0000000000000 00OO0O0O0ODO0ODO0O0OODOOOOOOOOOOOOOGOn
"_main. "O00O0OPythonOOODOOOOOOOODODOOOODOOOOOOCOOOOODODODOO
00000000 mport 00 000O000ODOO

56 060 00OODOO (module)
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643 00000 OOooooooooon

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

goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
gooogooo

od
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0 70

HRERERERN

goooobobobooooooooooobobobooboooobOobDobDobUoboboboboooo
goooboboboboooooooogooboboboboooobooboobooboboboboboboooo

71 000000000000 0O0O0O

00000000000000000: 00 (expression statement) ] print () 0000000000 (OO
00DO000D0OD000D0 write() OOOOODOOODOOOODDOOODOOOODO sys.stdoutO
gdpood0oOoo0oooooooooooooooooooooon)

gooobooboboboooooooooobooboboboboobooooobDoboboboboboboooo
goooooobooboooboobooobobooboobboobuoobbooboobbooboboobo
goooboboboboooooooobogobobobobooooobooooooobobobobobooooon
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
00 0ob000o0o0oooooobcOon0nD D str.format () OO0OOOO0OOOOOOOOO

string0 00000 TemplateOOOOOOOOOOOOOOOOOOOOOODOOOOOOO

goboobooboobooboooooboobbobboobooobooboobooboobooobb
Python 000 0O ODOOOOOOOOOOOOOOODO repr() O str() OOOOOOCOODODODO

str() 0000000COO0O000000COCO00000 repx() J0O0O0DOOOOOOO0OD (BOO
0000000O0000D0O0D0O syntaxError 000000)00D0000CODOOOODOOOODO
oboooobooboOooobOoboooboobOoboOononog str() O repr() OOO0OO0OODOOOOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gobooobo2000000boooOoboooo

0:

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

>>> repr(s)

Jooooooo)
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(O0ooooooooao)

"'Hello, world.'"

>>> str(1/7)
'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(l, 11):
print (repr(x) .rjust (2), repr(x*x).rjust(3), end=' ")
# Note use of 'end' on previous line

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

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

>>> for x in range(l, 11):

print (' {0:2d} {(1:3d} {2:4d}".format (x, xX*xX, 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

(00000 print () DOOO0OODOOCOOOODOCOOOOODOOOOOODOOCOOOOOODOOO

0000 print() OO0O0O0OOOOOOOOOOOOOOO0O00O)
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ooboooooo000 str.rjust () OOO0O0OO0O0O0OO0O0O0O0O0O str.xrjust() O0OOO0OO
obooooboobobooboooobooboooOooOoooooboooocooooooooOoOoo0o0oo00n str.
ljust () O str.center () U0O0O0O0OO0OD0OODOO0ODOODOOOOOOODOODODOOOOOODOOOOO
gobooooboooobooooOooOoocOooOOo0oOobOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOOoOoDbboOoOon
gobooooooooboooooobooooobooboOooboooobooooooooooOooooDoOboOooDbboOooon
ooooo@ooooOoOoOoOoOObOOObOOOOOObOOO0OO0O0 x.13ust(n) [(:n] OO0O0O0OOODOODOO
0o0oooooooon)

oboo0ooooOoono str.z£fill () OO0OO0O0OO0OOODOCODOCOOCOOOOCOOOOOOOOOOOO
gobooooooo:

>>> '12'.z£111(5)

'ooo12"

>>> '-3.14".z£i11(7)
'-003.14"

>>> '3.14159265359"'.z£1i11(5)
'3.14159265359"

str.format () UO0OOO0O0O0OO0O0O0OOO0ODOOOOOOCOO:

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

We are the knights who say "Ni!"

ooo000o0o0o0(@oopooo0O00000boOo0ob0000)00 str.format() DO0D0O0O0OOOO
bo0ooobOo0oboobOob0oDOO0ob00O000D str.format () OOO0O0OO0OOOCOOOOCOOOO
ooboooooog

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

eggs and spam

str.format () UO00OO00O0O0O0O0DOCOO0OOOOOOOCOODOOOOOOOOOOOOOOOOO
oooo

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

This spam is absolutely horrible.

ooboooooooobooooboooooooooogn:

7

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

ascii () DO0OOO '!'a'O str() OOOODO "!'s'O repr () UOOOO "'r'O0boobobooooO
Oo0o0oo0oo0ooooooooooon:
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>>> contents = 'eels'

>>> print ('My hovercraft is full of {}.'.format (contents))
My hovercraft is full of eels.

>>> print ('My hovercraft is full of (!/r}.'.format (contents))

My hovercraft is full of 'eels'.

gooooo r.'ooooooboobooobbobobooobooooboooobooDboobOooobooobon
gobodoobooooboooooooOoooOoo0ooboOoobooooooooooOoobODOOmObDOOOn
03000o0ooooooooooooo

>>> 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
gobooooooooboooooooooooooooo 'y'oboooobobooooboooooboboooon
oo

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

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 (xxtable))
Jack: 4098; Sjoerd: 4127; Dcab: 8637678

ooboobobooooboooooboooobOoOoobobovvars() DOOOODOOOODOOOODO

str.format () 0000000000000 O0D00O0OO formatstrings D 000000000

711 00000000000

sbdb0dboboobOoboooo0bob0o0obOoO0oooOboOO0000Db0O00 sprintf () OOOOO
obbooooboooobooooooboooooboooobobooOobooOooboooooooon:
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>>> import math

>>> print ('The value of PI is approximately . % math.pi)

The value of PI is approximately 3.142.

00000000 old-string-formatting D000 0O

72 00000000000

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

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

gobooooboooooooooobooooobooboOoobooooboooooooooooooOooDoOoOooboboooon
0000000000000 mde00 0000000000000 'r'000000DO@OOOODOO
oooooooooooo0)on0 'w' 00000 'a'0000COOO00O0OODOOCCOCOOOOOOOO
000000000 0oooo0oooooooo0D 'v+'000000000000000000 mode 0O
goboooobooooooOoooooo 'r"Oo0o0ogoobobcooon

O00o0oo0ooooDoOoDoDoO (textmode)y 0000000 DOOOOOOOOOOOOODODOODODODOO
gooboobobobooooooooooobobobobooboboobooboobobUoboboboboooo
000 (cpen() OOOO0ODOODOOO0)ODOOO0OO0 'p'000000D00O00DO0ODOCO0O0O0O (binary mode)
O00OO0byte00O0O0O0O0O0OOOO00OOOOCOOOO0OODOOOUOODODOOOODOODOODOOOOOOO
gobboooboon

0000000000000 0000000UDOO0D0OD0O000 (UnixO0O \nOWindows 00 \r\n) O
000 \nOOOOOOOODOODOOODOODOOOODOOOOODOODOOD \nOODOOODOOD
gobodooboooobooooooboooobooooboooooooooooooooooooooboOoon
obooooooobooobOooboOobObo JgpecOOOO00 EXEOOOOOOOOOOOODOOODOOOO
goboooooooooooooboooooboo0oobooobooooooOoooooOooooDoObDOooDboboOooon
oooon

gobooooboobooboob withobooboooboobooboobooooboooboooo
goboobobooboobooboobooboobD00bOwithODOODOODOODOO try-finally O
gogbobooboobbooboobboob:

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

True

withOOOOOOOOOOOOOOf.close() UOODOODOODOODOODOODOOOCOCOOOOOOO
goooooooooooooobobooooooboobooooooboobooooDbDOobOobobOboOoDbOon
PythonO0OOOOOOOOOOOOOOOOOOOOOOCOOODOODOOOOOOOOOOOOOOOOO
go0ooooooooo0oooooooooo00ooooooOob0000ooDoO0o0n PythonOODODO
goboooooooooooobooooboooooooa
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withO0O f.close() DOOOO0OO0O0OO0O0O0O0O0O0O0O0O0O0O0O0OC0OOO0O0O0OO0O0O0O0O0O0OOOO0O6
oobooooooo:

>>> f.close()

>>> f.read/()

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

ValueError: I/O operation on closed file.

721 0000000000OOOOOO

ooboooboooo toooobooboooboooooobOOoooobOboOoobOoOoOoobooOoOoOooonn

gbo0oo0odoboooobOoin f.read(size) DO0OOOOOO0OOOODOOOOCOOOOCOOOOO
o0ooooco0o@oooooooOoO0)ObytesdODOO0O0O0@OOOOOOOOOO)OOOOOOOO
size 00000000 0D0ODOOO size0000000D0O0OOOO0OOCODOODOOOODODOOODOOOO
goocoooooooooooooooooooboobooobOOoooOoOoOoOo0oOooobOboOoboboOoboooon
size000000000DO0OCO sizeOO00O0O0O0ODOOOODOOOOOOOOODODOODOOOODOO
00 f.read() OOOOOO ("HOOOOOO

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

>>> f.read()

T

f.readline() 0000000 1000000D0O00DOOODOO0 \n)OODODODODODOOODOO
goobooboboboooooooooooboboboboobooooobooboboboboboboooo
gbooobodobuobobboobdb; f.readline() U0O0OD0OOOOOOOOODOOOOOOODODOOO
0000000000D0000 '"\n'O0OOO0DOOO0D 10000000D00O0O0ODOOOOODOOO

>>> f.readline ()

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

'Second line of the file\n'

>>> f.readline ()

(]

gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
gboobobobooooooobooboboboboooog:

>>> for line in f:

print (line, end="'")

This is the first line of the file.

Second line of the file

gogobboobbuodpbbooobbOoobbiOoOobblist(f) U f.readlines () U0ODOOOODOO
gog
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f.write(string) O0string 00 00000000000000000O0O0O0O0O0O0O0OOO

>>> f.write('This is a test\n')
15

Joo0o0doo0oo0o0o0o0oD0oo0o0D0o00000 -000D(@UDODODOO0O0)O bytesd O
oopo(@ooooooo)boooooog:

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

>>> s = str(value) # convert the tuple to string
>>> f.write(s)

18

f.tell() O0OOODOOOODODOOOODODOOOODOOODODOODODOODODOODODODOO
gooobooboboboooooooooooboboboboobobooboobooboboboboboboooo
goood

gobo0oobo0oboboOobbOobobbOO0f.seek(offset, fromwhat) OO0O0OO000ODOOOO
00000 (reference point) 0000000 offser 0000000000 O0O0000 fromwhat 00000
OOfromwhat 000 000000 0O0OD OODOOOCCO1000000O0DODOOCOCOOOOO2000000
goooooooooooOooodOfromwhat 0O00OO0O00OOCODOOODOOOODOOOOOODDOOODOOO
goboboooboobooooboon

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

>>> f.write(b'0123456789%abcdef")

16

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

>>> f.read (1)

b'5"

>>> f.seek (-3, 2) # Go to the 3rd byte before the end
13

>>> f.read(l)

b'd!'

00000000 moded 00O pbOOOOOOOOO)OOODODOODOODOODOODOODOOO
00000ooooooo (@O000D00seek(0, 2) 000000000000 OOODOOOH)IODODOOO
00000 ofser 00 £.tell () ODODDDDOODOODOOODOOOODOOOOOO0O0O offse¢e000O00ODOO
ooboooooooooo

00000obOO000O0O00000D0 isatty() O truncate() OO000O0O0O0O0O0COOOOODOOOO
gogbooboooboobooobooboobbooboobooobuoobbobobooboobboob

722 json 00000000000 O0O0OO

gooooooboobooooboobooobobooboobboobuoobbooboobbooboobo
goo0ob00ob0ob0obdb0O0read() 0000000 DODODO0OO0O0OiInt () ODODODODOO
00oo00oo0o0o0o0DoO0o00Og '123'000000D0O00DOO0 1300000000000 O0O0O0O00OO
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gooooo

0000000000000 00000000000000000000000O000O000000Python
0000000000000 000 JSON (JavaScript Object Notation) 0 O O0O0O0O0O0O0O0O00O0OO
00000 jsonUO0OPythonOOOO ODO0OODOOOOOOODOOODOODOODOODOODOODODO
(serializing) 0 0 0000000000000 00000O0O00D00O0O0O0O000O0OOO (deserializing) O O
goboboooobooooboooooobooooobooOooboooobooooooooooooooDoOboOooDbboOooon
gobodoobooooooooobodooboocoobooooooooooOooOooboOooobooOoa

go:JSoNOO0O0O0000ooooooooooooooooo0oooooooooooooooooon
goooolSsoNOO0oOoooooJsoNooooooooooooooooonooonoono

00DO0d0d xODoOoOoooJSoNOO0O0OoOOoOooooooooOoooo 1oooooooooooo:

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

'[1, "simple", "list"]'

dumps () 0000000Odump () OO0O0O0O0O0O0O00O0O0O0O0OOOOO rextfile0000000000O0OTE
00000000000 extfile0000000000000000000O:

json.dump (x, f)

00DO000OoO000ooOf0O00oooooDod rextfile000000O0DOOOOOOOO:

x = json.load(f)

gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
googoilSoNd0oooooooooooooooooooDoOoo0O0O00jJson0O0O0O0OOOODOO
goboooooooooooooo

goe:
pickle-pickle 00000

JSoNOODOOOOO pickleDO0OO0O00O PythonOOOOO0O000O0O0O0O0O0O0O0O0DOO0O0OOOODO
OO0OPythonOOOOOOOOOOOOOOO0O0OOOOODOOOOOCOOOOOOOOOOOOODODO
goboooooooooooooboooooboooobooobooooooooooboooooDoOoDOooDboboooon
0000 pickle 0000000000000 DOO0O0O0OOOO0OOOOOOOOOODOOOOOOOO
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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
goodooo0oo0ooOdo o0 ooo0ooU0oD0oU0oDU0DODO0O0D0D @@WUOoOUOOoDDUooOODooooogoo
ooOo)ooOoooOoooOoobDOoOD print() OODOOODOOOOOOODO (r:")OOODOODOODO
gogboobooobooboboobooboobobooboobbooboobbooboobbooboboobo
ggo

82 0O

goboooobooooboooooobooooobooOooboooobooooooooooOooooOooboOoOooboboOooon
00000000 OO0 (exception) 00000000000 00000000000OPythonOOO0O0O0OO
gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
oopbooooogn:

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

Jooooooo)
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(Cooooooooo)

ZeroDivisionError: division by zero

>>> 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: Can't convert 'int' object to str implicitly

oo00ooo0oo0oo0oooO0oooO0O0oOO000O00CDO0OO0O000O0000D00n (ypeyOOOOOOOQO
gobobooooobboboooboo0ooobboobobObo0odd ZerobivisionError, NameError,
TypeError 0000000000 O0O0O0DOOOOOOODOOOOOOOOOOCOOOOOOOODOOOOO
ooooooooooooooooooooooooo(@oboooooooooooooooooo)oon
000oo0o0ooooooooooooooooooooooo@oooooooon)o

gogbooooboobooobuooboobbooboobbooooba

goooooooooooooOoOOOoOOOOOOO0OOO0O0OO0O0O (contextyOOOOOOOOOODODOODO
(stack traceback) 00 00 0000000000000 DOOOOOOO000O0ODOOOOOOOOODOODOOO
gobodooboooobooooboooOoooOooOoobOoOoOobooOooobooOoooaon

bltin-exceptions 0 0 0 00000000000 O00ODOOO0ODOOOOO

83 0000 OOonO

oobooooooobooooooboooooOooOooboOooooOoobooooooOooOoOooOOoOooboboOooon
000oooooooooo0o0o0oooooooooooo000oooooDnD (Control-cOOOODODO
ooooooooooooooooooooOobooooooooono)oooooooOooOobooboOoOoooooon
gooobuoboobobooboboboob0obobib0bd KeyboardInterrupt UOOOOOO
goboooboooooooooboooooooo

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

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

try00OO0DO0O0000O0OOOOO
e 000 try0 (try clause) (DO D00 try D except 0000)00000000
0000000000000 excepr 0 0000000 try00O0O000000OO

etry00000O00O0C0DOOOCDOOODOOOODOOOODOOOODOOOO0OODO0OO except U
gboboobooboboiobobO0b0bU00Db0ODexeept 00000 ODOO try0ODOOOODO
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ooooood

e U00exceptUUOUODODODODODODODODODODODODOD txry0OoOoOOOO
0000000000000 (handlerD000)0000000000 00000000 (unhandled
exception) 1000 000000000000O0O0O0O0O0O0OOOOOOOOO

000 tryO0OO0ODOexceptOOO0OO0O0O0OO0O0O0O0O0O0OO0OO0OO0O0O0ODOOOODOOOOOOOO
obooooboooboooooOooobooooooooOooOoooOoOoobOOo0obobo0wyODOOOOOOODOOO
000000 txyO0OOOO0ODOOO0OO0OO0OO0DOO0OD0O0O0ODO0O0ODDO execeptOOOODOOODOOODO
gobboooboooobooooOoOooOooooOoobboOoobooOoOon:

. except (RuntimeError, TypeError, NameError):

pass

except 0000000000000 0O0OO0O0O00O0O0OOO0O0ODO (compatibley 00000 (DOOOO
obob0obb0 —OO00OoO0oO0o0oO0DO0b0b0b00 exeeptOOOOOOOOOOOOOOODOOO
o)oooooooooooo B, C,DOOOOOOOOOOO:

class B(Exception):
pass

class C(B):
pass

class D(C):

pass

for cls in [B, C, D]:

try:

raise cls ()
except D:

print ("D")
except C:

print ("C")
except B:

print ("B")

except 00000000000 (except BOOOOOOOO)D B,B,BOOOOOOOOOODOOOOO
o0bOO0o00b0 —O00O000D0C0 exceptOOOOO0OOOODOO

O00except 00 O0DOOO0ODOODOOOOODDODOO (wideardDOOODOO)OOOOOODOOOOOOOO
doddbDexceptO O DOOOOO0OODODOOOOODOOOOODODOOOOOODODDODOOOODDODDOO
gobooboobobboobuooboboobobibb0b exeept 0o ooboobOoDOODOD
gopobooo(@Uoooooooo0oUoboO00obDooobooooooooooOoO)yoopoOoooo:

import sys

try:
f = open('myfile.txt")

s = f.readline ()

(ooooooo)
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(O0ooooooooao)

i = int(s.strip())
except OSError as err:
print ("OS error: {0}".format (err))
except ValueError:
print ("Could not convert data to an integer.")
except:
print ("Unexpected error:", sys.exc_info () [0])
raise

try..except O0O0O0O00ODOODO elsed (elseclause) 000000000000 elsed0 0000000
O00 except O0DO0OO00O0OO0OO0O0ODOO0OOOOOOO elsed0 wy0O0DOOOOOODOOOOOO
00oDoo0ooooooooooDoooooooooooooooon:

for arg in sys.argv([l:]:
try:
f = open(arg, 'r')
except OSError:

print ('cannot open', arg)

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

g00000b0obO0o00D try0O0O0O0OOD0OO elsebd000oboobgoboOoOoobobo0oboobOonDOn
try..except U0 O00O00000OODOOOO0OO0OODOOOOOODLDOOOOOODOOOCOODO
gooboooboboo

oo00oooooooooo00oooooooo00oooooooo00000o00 00 (argument) 00O
goobobobooooooobooboboboboooooooDo

except U0 ODO0O0DOO00O0OO0O0OO0O0OOOOOODOOOOO0OOOOOOOOOODOOOOOOODOOO
Ob0000 instance.args 000000000 COO0OO0OOCOOOOOOODOOOCOOOOOO
_str__() DO0OO0OD0OOOOO .argsO00000O0O0O0O0COODOOOOCOCOODOOODOCOOODOOOO
goboooooooooooobooobooooooooooooooooooon

>>> 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,

# but may be overridden in exception subclasses

%X, y = inst.args # unpack args
print ('x =", x)
print ('y =', y)

<class 'Exception'>

("spam', 'eggs')
("spam', 'eggs')
X = spam
y = eggs
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gooooooooooooooooooooooooooooooo0ooooo0o0o@ouoooo)ooooon
oono

0o0oo0oooo0OwyO0O0000O0O0O0O0ODOOOOCOOOOOO0000000wyDOO@OOODODOO
oo0)ooooooooooooooOooOoOoOOOOOOOOoOoO:

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

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

print ('Handling run-time error:', err)

Handling run-time error: division by zero

84 00D OUOOO

raise0000000000O00O0O0O0O0O0O0O0O0O0O00O0O0CO0OO:

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

NameError: HiThere

raise0000000000000O0O0O0OOODOOODOOOOOOOOOCOCOODODOODODO (Exception
oooooooo0)oooooooooboOooooooooooooOoooooooDooOoooboOoOoooooon
oobooooooobooooboooon:

raise ValueError # shorthand for 'raise ValueError()'

gbobooboocobOoOobOOo0oOO0O0oo0oOoboO0Ooo0obooooo0bOo0obOO0ODbOO0ObOO0O0000 raise
goboooooooooobooobbooooo:

>>> 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
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85 00000000

00000000000000000000000000000000O0O0O0O0O0O0000 (PythonO OO
000000 000 O00) 000000000 Exception00000O0C0O0O0O0OCOOODOOOOOO
oono

gobooooboooobooooooOooOooOOoOoOobOOo0oOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
gobooooooooooooobooooobooboooboooooooooooooOobooooDoOboOooDboboOoon
gobbodooobooooboooooooOoooOoo0oobooobooooooooooOoOoobOoOOoOoOoboOooon
gobboooobooooboooooobooooobooooboobobooOooboooooooon:

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

pass

class InputError (Error):

"""Exception raised for errors in the input.

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

mmmn

def init (self, expression, message):

self.expression = expression

self.message = message

class TransitionError (Error) :

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

allowed.
Attributes:

previous —-- state at beginning of transition

next —- attempted new state

message —- explanation of why the specific transition is not allowed
def __ _init__ (self, previous, next, message):

self.previous = previous

self.next = next

self.message = message

0000000000000 00000000000”Error’ 00D00O0OOOOOOOOOOO

gobodoboooobooooooooobooooboooooooooooooooooooooooon
gobooooboooooooooboOoOobooOoobooOooOoOobOboOo0o oo boooboooOooooa
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86 DD DODOUUOOIODDOOOO

tryOdoboooooooooooooobooooooooooooooooooooooooooooon
goboooboooooooooboocoon:

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

Goodbye, world!

KeyboardInterrupt

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

finally O (finally clause) 000 0000000000000 000 try0O0OODOODOOOOODOOOOO
tryUUO0O0O0O0D0OO0D00O0O exceptUUOUOODDOOODOOOODODOO exceptdU elsedOOO
0000000 finallyOOOODOOOUODOODOUODOOOODOD finallyOOOOO try O QOO
break 00 continueOO return000000O0OOCO 0000000000000 O0OOOOO
oo:

>>> 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 2.0

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'

oobOooDbO0OOoo0 finallyOOooOOoOOOoOoOOODODOOOODOOOOOOODOOOOOCOO
TypeError 0 except UOOOOOO0O00O0O0O00O0 finallydOOOOOOOOOOOOOOO

00000OO0000000000 finallyOO (DOOOOOOOOOCOOOOOO)OO0OO0O0OO0OOO
gobodooboooooooooooooooooooooo
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87 0000000 DODDOOO

gobodobooooboooooooooboooobodooooooooooooooooooooooon
gobooooooobooooooOooOooOOoOoOobOOo0oOobOOoOoobooOoOooOoOOoOoOOOOoOoDbOboOonon
gooo

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

print (line, end="")

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
gbooooodbobooooobobooooooooooboboooooodoboooooo0d withdo
gobboooobooooooooooOooOoOoOOoOooOboOoOobOOoOooooOooobooOOoOooOoDOoo

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

print (line, end="")

ooooo0O000000000000000000000000000000D0 fO000CclesedO0O000O0
gobooooboooobooooooooooOooOoobOboOoOoobooOoobooOoOoooOOoOoOoOOoOoobboOooon
ooooo

74 080000000
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090

HRERE

gooooooboobooobooboobobooboobbooboobbooboobbooboobo
gobogooboboooboboboooo obobobo boboboboboboboooOobobOobobobooo
goooooo0ooOo0oDooOoooOoOoOod0oOod0oOo00ooOoUoOoOU0OoOo0oOO00 UoDoooooo
O)oooooooooo

Python 0 OO OOOOOOOOCOOOOOOCOOOOOOOOOOODOCOOOOODOOOOOODODOOO
O000PythonOOOO0O00C+ 0 Modula-3 0000000000000 00000PythonOOOODOO
goboooobooooboooooooOoooOooOoobOo0oOobooOooboOoOoooOOoOoOoOOoOoobboOoon
goboooooooooooooboooooboo0oobooobooooobooooobooooDOoDOooDboboooon
gobooooboooobooooooOooOoooOOo0oobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOoOoOoDbboOonon
0000o0ooooooo00ooooooooo00oooooooo0000n0 PythonOOO0O0O0O0OOO
gobooooboooooooooboocOoooboooobooooooOoooooOooOouoboOooon

C++000oooooooooooooo@ooooooooO)O@WoUoooDoo0 oooooooog
O000)public00O0D0ODO0O0O0OC0OOO0OOOOOO (virtwal) OO0 Modula-30000000000O00OO
gooobooobodoboboobooooobobobooooobobob:-0bob0obbobobOobOobob
gooobobobobooooooooobgobobobobooooboooooboboboboboboboooo
000000000000 Smaltalk OO OOOODOOODOOOOOOOOOOOOOOOOOO import 00O
000000000ooodo0 C+0 Modula-3 0000000000000 0OOOOODOOOOOOO
000000oogcC+00ddd Modula-3 0 000D O0O0DO0DO0OO0OOOOODOOOOOOODOODOODOO
0 (00000 (arithmeticoperator) 00 000)000000000000000O0O0O0O0O0OOOO

(OO0O0000000O0D00O000000000 Smalltalk 0 C++ 0000000000000 O0OOOOO
000 C+ 000 Modula-30DODOOO0O00O00D0D00COO0OO PythonOODOOODO Modula-300000
0000000000000000 Modula-300000000000000O0O)

91 0000OO0ODOODOOOOO

00oooooooooooooooo0oooooo (Moooooooo)oDooooooooooon
0000000000 0D0O0O000DO0O (@ias)00000C0OO0OODO PythonOOOOOOOODODO
gooboooO0oooOo0obDOoO00O0oOoodU0oo0U0DODo0UbOD (OoDOoOooOooDOo)bOooooooooo
goooboobobooooooooobooboboboboooooboooboboboboboboboooo
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Python 00 0000000000000 00O00OO0OOOOOO0O0O0ODOODOOOOO0O0OO0OO0OOO0O0O0O0DO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goooooooboooboooboobooooooboooobooooboooOooooOoooooboboobobooooD
ooo00o0ooO0o0o0ooo0o00oo0O000ooO000D0o0O00 —000000 PascalDOOOOO
goboooooooooooobbooooooo

9.2 PythonOOOODOOOOOO

oo0oo0oooooOooOO0OPythonOODOOOOOODOOOOOODOOOOOOOOOOOOOOOOOOOO
gboobooobooooboooooooboboooooobobooboobooboooobDOobOobobOboOoDbOon
gbobooboocoooobooooboobobooooobooooOooboOobooboobOooboOooOoooOooDoOon
Python 00O O0O0O0O0O0O0O0O0OOO

goboooooooooon

0000 (namespace) 00 0000000000000 O0O0OO (mapping) DO0DOOOO0OOOOOODOOODO
ooD pythonOOODOOOOOOODOOOODOOOODOOODOOO(@C@OODOOODOOO)ODOOOO
o0ooooO000OoO0000O0o0000O00000O0Ob000D0O000000D0 (ebs() OODODBOOO
goo)yooooooooooboooooooooooo0oooobooboDbDOooboobooooooooo
gobooobooooboobooboobooboboobooboboboobooobooboobboOoo
goooooboobooobooboobobooboobDbooboobbooboobbooboobo
00000 maximize OODOO0OOODOOODOOOODOOOOODOODOODOODOOODODO —O
ggbbooboobooobooboobbooboobbooboo

goooo oo oobbboooobobbbooooooobobobbb000U0 —O00D0DO zoreal OO
real J00O0O0ODO0O zOODOODOOOODOODOOoODOODODOOOoOOUOOODODODUODODbDOoDbOOOOO
modname . funcname D0 O modname U0 0000000000 0ODO00O0O funcname O OOOODOOO
gobobooooo0ooOooo0OooOoO00ooOoO0U0oDOoO0U0OOo0U0OOOoUOOoDOoODOoO0ODODOoOoDoOOn
000000000000 00000DDO0O00ooooooog!

goobodooo0ooooogOooooU0ooodUDoOU0UOoOo0UOooOoUOooDoDoooDoDOUoDoOooo
000000000 000DO00 modname.the,answer = 42000000000000D0000O0DOO
U0 del0D0O0O0OD0O0ODOODODOOODOOOODO del modname.the_answer OO0 modname OO OO0
J0000D0O0OD00O00 theanswerJOOOoOOO

good0oo0d0oOo00oOo00oOo0oU0DOOoUoOoU0oOOoUOooOooOOooOoooOOoogOg pythono OO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
gooboobobobooooooooooobobobobooboboobooboobobUoboboboboooo
gooooobooboboooboobooobooboobDboobuoobbooboobbooboobo
goooooboobobobooobb0 mein_ 0000000 O0ODODOOOOOOOODODODODOO
gooooooUoooOoOooO0OooO0O0OO0d (DUooOoUobOoO0bOoUOoDod0oo0ooUooDUoooDoooo
00000 pbuiltinsOOODOOOODO)

1 0000000000000 000000000000000000000 _dict_0000000000000000O0
0o0oooooo0o0o000000,-dict.000000000000000000000000000000000000
goooooooooOoOoOOOOO0OO0OO0O0O0O0000000O00O0COOOOOOOOOOOOO0OO0O0O0O0O0O000O000O0
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
gooooooooooooooooooooOooooOoooooo@ooooooooooboOooooooon
gooooooooooogoooo)oooogooooooooooooooooooooooooooo
oobooooood

0000 (scope) D0 DODOODOOOOOODOO0OOOOOO0ODOOO PythonODOOOOOODOOOOODO
000 0000D0o00”0000000DbD (DD0:spam.egg0 00000 eggO0OO0)DODOOOODO
ggboboooboobooobooboobbooboobbooboo

gboobooboooocooboooooobooOooooooOoobOOoOoboOoOoOoOoOoDOboOoboOoboOoOooDoOoDOon
gobooooooooooooboooobooboooobog:

 J0000O0COO0ODOCOOODOOOO0ODOOODOOOOOOOOODOOOOn

000 (enclosing) 000000000000 O0O0O0DO0O0OOOO0OOOOOOOOOODODOOODOO
coooogoooo

coooboodoobobooobooooooooooooooooooooon
« JO0000@DOODODODODO)DO0O00000000000000000

000 global DOOOOOUODOODODOOUODOODDOOOOUODODOOODDOUODODODOOUODODOODODOO
googoooobooooboobooboboboboooobooboobboboboboboobooobo
nonlocal O0OOOOOOnonlocal DOODOOO0OOOOOOOOODODODDODODODDODO (OODOOO
gogooboooobboo bbb oobbbooobboooobobooobbooobbooobobo
gooboooo)g

goooooooooooo@oooooooooOo)oooooooooooooooooooooooon
gbobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oobooooboooooooooboOooobooOooooOooooobooOooon

gobodooboooobooooooboooobooooboooooooooooooooooooooboOooon
gobooooboooobooooooooooOooOooboboOoOobooOoobooOoOoooOOoOoOoOOoOooDbboOooon
goooogoooooooooooooooooooOooooLOU0L0U00 —0OooUUpoopooo”
goooorooooooooooooooooooooooooooOoOOOOOOObOO0Oooooo(@onn
0000000000000000000000)

PythonOOOODOOOOOOOOODO -00 global OOOODOOOO0DOCO -O00O00O0O0O0O0O0O0OO
goooooooobooobooobobooboboooooooooobOoobOo0 —O0OOoOobOOoOoDbOOobobDobOoon
000 (hind) DO0OD0O00000D000000000O0:del xO0O0 x00000000000O0O0OOO
gboboooboooocooboooobooobobobobooOoboobooooooDoOobOobOobobobooDbOon
U0 import 000000000000 O0O0O0O0O0OC0OO0OOOOO0OOOOOOOOOO0OO

global UOODODOOOO0ODOOODODOOODDOOOODLODOODODOOODODDOOODLDbOOODLDOO
nonlocal DODOOOOOOOOOOODOODOODODODLOOODOODOODODODODODODOO
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9.21 00000 OOOooog

gogbooopoboobuooboobbobobo0ob0odUb global D00 nonlocal UOOODOOOOO
gooboobobooooogoo:

def scope_test():
def do_local():

spam = "local spam"

def do_nonlocal():
nonlocal spam

spam = "nonlocal spam"

def do_global() :
global spam

spam = "global spam"

spam = "test spam"
do_local ()
print ("After local assignment:", spam)

do_nonlocal ()

print ("After nonlocal assignment:", spam)
do_global ()
print ("After global assignment:", spam)

scope_test ()

print ("In global scope:", spam)

ooboocoooogn:

After local assignment: test spam
After nonlocal assignment: nonlocal spam
After global assignment: nonlocal spam

In global scope: global spam

0o0oo0oOo@oOoOoDOoO0)0oOoOoOD 000 scopetest 00 spam 0000000000 OOOODO
nonlocal 00O scopetest U0 spam 000000000 global DOOOOOOOOOOOOOOOO
gooog

0000000 globalO0OOO0OOO0O spem 000000000000 OODOCOODOCOOO

93 00000

gobodooboooobooooooooobooooboooooooooooooooooooooboOooon
oooon
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931 000O0OOooog

goboboooboobobooboobbooboono:

class ClassName:

<statement-1>

<statement-N>

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

goboooobooooboooooooOoooOooOoobOo0oOobooOooboOoOoooOOoOoOoOOoOoobboOoon
goooooooobo —ooboooooooooboobboobobooobo0oooooobooooDooBooboobooon
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 00000400 (instantiation) 000000000000 0DO0O0OOO0ODOOOOOOOOOOOO
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00dooooooo0o0oU00oooooooo00oooooooooo0oooo(@ouooooooon
a):

x = MyClass()

000000000 0O0D00O0OD (instance)DOD0O0O0O0O0OO0OOOCOOCOOOODOOOOO xODODOOOOO

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
00o00o000o0oo0o0oo0ooooooooooooooooo @oooooooooboooOo)ooooo

00000 (data attribute) 00000 Smalltalk 0 0000000070 C+ 000000070000
gobooooooooooooobooooobooooboooobooooooooooooooDOboOooboboooon
gobooooooooboooboononn MyClassOOOOO0OO0O xOOOOOODOOOOOOOOO
000 1e00000 xOOO0OO0OOOODOO:

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)

gbobobooooobooooooboobobooooobobooboooooobobooooooonoan
goocoooobooooboooboooboooooboooboooobobooboooooobOOooOoOoobOoobooOooon
MyClass.f0000000x.£f00000000000000000O00O0O0MyClass.i 0000000
O00x.i0000000000CO00C0000O0C0O0x.£0 MyClass.£f0000000000O000 —
00000000000000000000000 (method object) 0 O 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

ggoobobooobbooobobooobb:0ooobbooobbooobooobbooobboobbo
00000 1000000000000000 x.£() 000000000 MyClass.f(x) 0000000
gooboobobos00O0O0OO0ObOObOODbDODOOOOOOOOOOOOODOODODODODObOOOO
goooboooboobobooboobboobooobobooboobDboobbobbooboo

gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
goboooooooooooooboooooOoooboooobooOooooOoooooOooooDooOooDboboOooon
gboooooocooooooboobooOooOobocOoboOobooOoOoOoOoUOoOoOobOO0obDOobOOoObOOOOoOOoDOOon
(booooo)oooooooooooooooooooDOODOOOOOOOOOOOOODOODODOODDBD
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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’

O00ooooo0ooooo0 oooU00oooo00U00Doo0o000oDoO0oU0000 mutableDOOOOO
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:
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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)

ggoobooobobooobboobboboodob —oobbooobbooobboobbbooobbo
gooboobobooobboooobbooobobboobbboodbbooobobbooobDbboooo
goobobobobooooooooooboboboboboobobooboobooboboboboboboooo
gogoooobuo —oooboobbooboobbooboobbooboo

goooooooooooooOo@oOoooOoOoOoOOO0)bOOOOOOOOOOOOOOOODOODODOO
gobooooooooooooobooooboooboooooooooooooboooooDboOooDboboOooon
obooobooooOooOoooobOoO0obooOoooon

gobooboobOobbob0 self00D000DO0ODOOO0DOODOOODOODOOODOODODO selfld
opoooOoo pythonOOOODOOOOOODOOOOODOOOODOOOCOODODOOOODOODROOO
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
gobobocOobboooboboooobooooo00 —hOgOOOO0ODOOOOOOOODOOOODOOOn
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:
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class DerivedClassName (BaseClassName) :

<statement-1>

<statement-N>

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

class DerivedClassName (modname.BaseClassName) :

gboooboooocoooooooooooboooooOoobOobOOoOoOoOboOobOOobOOobOOoOoboOooOooOooDOon
gobooooooooooooobooooobooboooboooooooooooooOooooDoOboOooDboboOoon
gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
oobobooobooooboooooboooooboooobbooooboooo

obob0o000o0Ob0O00ob00O00000C000000000000 DerivedClassName () DOOOOOO
gobooooboooooboooooobooooobooOooboOooobooooooooooOoooobooDoOoOooboboOooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooobooooooOooooboOoobooOoOooooOooOooono

00000000000DoooooQ0oOoO0O (overridey DOODOOO0OOOOOOOOOOOOOOOODODOO
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
goooooOo0o0oDOoO0O0OO0oO0DOO0oDOOoOoDoO (C++0OD0O0OO0ODO:PythonOOODOODODOOODO
0000 virtual 0OO)

gooooooo0ooooUoUoOoDbDOoOo0ODooboooOoUOoDbDOoOoU0UOoDOooOOoUoOoDooOoOOogoo
go00o0o0oooo0o0obOo0obO0bOU00bD00obD0o0obUOb0ODbUO0bOobDbOUODbDObOO BaseClassName.
methodname (self, arguments) 000000000 0O0OOOOOOOOOOOOOOOODODOOOO
j0o0d000 (@U0O000O00DO000O000O0U0DOD00D0O0ODO0O00O0O00d BaseClassName O
gobooooooooooooooon)

Python 0O OO0OOO0OD20000000000000:

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 float O int 00000000 00O0OO
issubclass (float, int) O FalseOOO
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951 0000

Python 00 00O OO (multiple inheritance) 00 00 0000000000000 O00OOCOOOOOOOO
goooobobooon:

class DerivedClassName (Basel, Base2, Base3):

<statement-1>

<statement-N>

gooboobobooobbbooobbboobbbooobbbooobDbboobLbbooobboooo
goooooboobobooboooboobobooobooo:.ooboobobobobooobobobOoDOon
guooboobooobobiboooobOoDbDbO perivedClassName UUOOO0O0OOODOOO0OODOOO
Basel UOUODOOOODOODODOOO0OODO BaselUDOUOOOOOODOODOOODOODOODOODOOOOO
Ul Base2UUOOUOOOOOOODOOOOOOOOOO

gboobooboboboboooobobuobobUob suwper() UoooooobobobOobOOOOO
0000000000000 00000OCO00DO00DoOOdO call-next-methodOOOOOOODOOOOO
goobobobO0Oswper0000onDooooooO

goooooooUooo 1ooog0oo0oU0oo00ooo0 (UoooOo 1obocgooooobooooooo
oooooooooooo0oo0oooO)ooooooooooooOoO00o0ooooOoO0O00oboooO0Oo
00 object 0000O00CCOOOOOO000000O objectO 000000000000 O0OOODODOO
goooooboobooobooboobobooboobDbooboobbooboobbooboobo
oooooooOo0oooo0o0o0ooOo0o0O0ooOO0O0OO0O00OO0O00ODOO00ODO0O0ODOO
gdo(@ooodoooodooUoodDoU0oo0DoU0ooooDoO)yooooDooooooooOooogo
oooooooo0ooo0o00oooO0o00ooO0O00DoO000oOoO0O00oOoO0O00oODOo00ooDO0On
00000 https://www.python.org/download/releases/2.3/mro/ 00000000

96 JODOOOOOO

0ooooo0oooooooooooooo 00000”00000 000n PythonOODODOOO
oo0ooooooooo pythonOOOOOOODOOOOOOOOOOOOOOOOOOOOOODO@MOO
spam) 00 (0000000000000 0C00O000D0)0 publicO APIOOOOOOOOOO0OOOO
oobooobooooboooooboooooOooOoobboOoobooOoo

gooooooooboooooooobooooooooooo@obobooooooooooooDoooobOoo
000)ODOo0OQOODODOOO0OO0O0O0O0 (namemangling) OO0 DODOOOD0OODOOOODOOOOOODOODO
_span (000000000000 O0O00000O000O0)0D0OD0O000000O00O_classname__spam
go00ob00o0obO0o0obOob0o0obObbODOn classname 000000 O0ODOOOOODOODOO
000000000000 000000D000 (mangle)D0OO0OO00ODOO0OOOODOOOOOOOOOOO
gooboboboboooooboobooboboboooooo

gooooooboobooobooboobobooboobbooboobbooboobbooboobo

86 090 000



https://www.python.org/download/releases/2.3/mro/

Python Tutorial, 0 00 0O 3.6.9

goooooo:

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 U _update DUO0O0O0OO0O0OO0OODOOOODODOOOODOOO
0000 MappingUUUODUOUODOOODOOODO Mapping__update OO MappingSubclass OOOO0O
MappingSubclass_update000O0O0O0O0OOOOOOOOO

gbooooooooooooooooooooooooooooooooOooOooDoOo;ob0oobOoboDboOooon
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
gobooboooooboooboooooon

exec() U eval () UOOOOOOOOOODOOOOOODOOODOOOOOOOOODOOOOOOOOOO
obobOo00ooo0bOboO0oOdglopalO00OO0OO0OOOOOOO0ODOOOOODOOOOOODOOOOOOOOOO
ooooo0ooob0oodob00odinod getattr () U setattr() U delattr() OOO0O0O0O0O0O0O0O0OO
_dict._O00000O0O0OO0OOCOOOCOOOOO0

9.7 D0ODOOOO

Pascal 0 0000 (record)”’00COO0O 7000 (struct)”’0000000000000000O00O0OO0OO
gobbooooboooobooooooOooOoOooOooOoOobOOoOoOoboOoOoOobooOoOoOooDnn:

class Employee:

pass

john = Employee () # Create an empty employee record

# Fill the fields of the record
john.name = 'John Doe'
john.dept = 'computer lab'
john.salary = 1000
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00o000000ooo0o0000 python 0000000000000 ODOOOOOOOOOOOOOOO
gbobooboocoooooooobooboooooOoOoboocOoboooOoOobOOobOobOobOoboOoboOooOooooDOon
0000000 read() O readline () UO0OODOOO0OO0OODODOOOOODOOOOOOODOOOOO
goboboOoobooooboooooOoOoOoOOoOoobboOoobooOoo

gooobbooooboboooobbbooobnbbddme_self_ 00000 m() DDOOOOODODOO
goobobob0ob00O m.func__00O00O0O0O0OOOO0ODOODODODOOOO

9.8 00000 (iterator)

gbooooocoboooboonno fordbodbobooboboobobooboobooooobooooboonooon
gooooon:

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, end="'")

ooo0o0o0o0ooooo0O0000ooooO00000o0DoO0O0O000ooOoOoD0O0 PythonOOOODOO
oboO0ooOooOoocOoboOoboobOoD fordb0bODOOObOODODODOD iter() OOODOODODO
ooogoooooooooOoooo 1oDoDoDoO0ODDOO0OD _next__ () OODODODODDOODOODOODOO
gobo00ooOC0cO000ObocO00bbOO00b0O0000d _next__() O0OO0DO StopIterationOOOO
gboboobobOoDb fordbO0OD00D00D00DO0D0ODO next() UDOODOD _next__() OOO0OO
goboooboooobos;bobooooooooobooooobooooboon:

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

<iterator object at 0x00A1DB50>

>>> next (it)

1at

>>> next (it)

"ot

>>> next (it)

ror

>>> next (it)

Traceback (most recent call last):

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

next (it)

StopIteration

ggooooooooboobobobbboboooooooooooobbbboooooooooooboobbbobobobo
gobobooobodbD _next__() DOODODOODOOODODOODOO _diter_()UO0bbOOobobOOnO
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000000 _next__() OO0O00O0O0000O0000O0 _diter__() 0000000 selfO0000000O
ooo:

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 == 0:
raise StopIteration
self.index = self.index - 1

return self.data[self.index]

>>> rev = Reverse('spam')

>>> iter (rev)

<__main__ .Reverse object at 0x00A1DB50>
>>> for char in rev:

print (char)

nw T o B

9.9 000000 (generator)

000000 (generatory 000000000000 O0COOO0O0OOOCOOOOOODOOOOOOOOO
gooooboooooobodooooobo0ooonoon yieldOOoOooOoooooooooooooo
Onext() 000000000000 00O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOO@OOOCOCOOOOO
goooooooooooooooooooooooooOo)y oooooooooooouoooooooo
gobooobooooooogn:

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

yield data[index]

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

print (char)

Q O H Mo
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gobodoobooooboooooooooobooooboooooooooooooooooooooboooon
oobo0o0obOOo0o0obo0oO _diter() OOO0OO0O0 _mext__() ODOOOO0OOOOOOOOOODOOO

gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
000000000000 self.index U self.data0 000000000 OOOOOOOOOOOO
goboooooooooooobboooooogoo

obooboooocooooobooboboooocooooobobOobOooOoboOobOobOoOoobooooooDoOon
StopIteration00000000000O0OODOODOOOOOOOOLOODODOOOOOODODODOODO
goboooboooooood

910 0000000

gooogoooooooboobooboobobbobooddooooobbbboobpbobbboo
goboooobooobooobooboobooobooobooboobooboobDbOOoOoboobboOoon
gogoboobobooobboooobbooobbooobbbooobbbooobbbooobLbooo O
gooobobobobooooooooooboboboboboooboobooooboboboboboboooo
ggooboooboobon

0:

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

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

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

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

>>> from math import pi, sin

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

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

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

>>> data = 'golf'

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

00
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91

0100

Jubogubogdboodn

101 OSOOOOOOOOO

cs00O00O0O0OOO0O0OOOOODOCOODOOOOOOOOOOCOOODOOOOOOO:

>>> import os

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

'C:\\Python36"

>>> os.chdir('/server/accesslogs') # Change current working directory
>>> os.system('mkdir today") # Run the command mkdir in the system shell
0

from os import x 00000 import osU0O0OO000O0O000O0O00O0O0O0O0O0O0O0O0O0O0O0O0O0O
00000000000 open() O os.open() DOOO0OO0OOOOOOODOO

oob000 dir() OO0 help() OO0 osOO0O000O0O0O00O0O0O0O0O0O0O0OO0DOCOOODOOOOO
ooboooooogn:

>>> import os

>>> dir (os)

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

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

gobooooooooboooboobooboboooooooooooooobooooobo0o0obonod shutil
gobooooboooooood:

>>> import shutil

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

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

'installdir'
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10.2 D0 0O0O00ODO0ODO0O0ODODOO

globOOOOO0o0oOoOO0OdOOOOO0OO0OO0O000000000O0C000OO000O000000000000
gooood:

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

103 00000000 D

gbobooboooooooooboobooooodobobooooooooooobooboobooooonogn
oob0 sysO00000O argv0000000O0O0D0O00O0O0OCOOO0OCOOOOCDOO0O python
demo.py one two threeUO000O0D00O0O0ODOODOODOOOOOOODOODO:

>>> import sys
>>> print (sys.argv)

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

getopt JOOOODOO sys.argv 0 Unix 0 getopt () OO0OOO0OOOODOOOOOOODOOODOOOO
0000000000000000d argparse000000O0D0OODOOODOO

104 D0OO00O0OO00DDOOOOODOOODOOOOOO

sys 00000000 stdin, stdout, stderr 000000000000 stderr 0000000000 DOOOO
00000 stdowr 00D 000000000 DOO0OODODOOODOOOODOOODOOO:

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

Warning, log file not found starting a new one

sys.exit () O0Oonoodoooooboooboooobooboboooobg

105 00000 Ooooooon

red000000O0COOOOOOOOOODOOODOOOOOOOOODOOODOOODOOOOOOOOOO
goboooboooooboooooooooooooDo:

>>> import re

>>> re.findall(r'\bf[a-z]*', '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'

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

'tea for two'

10.6 OO

mathO0000O00000O0O0000O0O00O0 COO0O0OO000O00O0000O00000O00O00000OO0OAO0:

>>> import math

>>> math.cos (math.pi / 4)
0.70710678118654757

>>> math.log (1024, 2)
10.0

randomO0 0000000000000 O0O0O0OO0OO0OCOOOOOOOOOO:

>>> import random

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

'apple'

>>> random.sample (range (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

statistics 000000000000 O0O0O0O0O0O0O0O0O0O0OO0OOCOO0O0O0O0O0O0O0O0O00O0O0:

>>> import statistics

>>> data = [2.75, 1.75, 1.25, 0.25, 0.5, 1.25, 3.5]
>>> statistics.mean (data)

1.6071428571428572

>>> statistics.median (data)

1.25

>>> statistics.variance (data)

1.3720238095238095

SciPy 0O OODODO <https://scipy.org>00000000000000000000000000O

10.7 OO0OO0OOOoOoOooOoOOO

gobodooobooooboooooooOoooOoo0ooboooboooooooobooOoOoOoOoOOoOoOoboOooon
00000000 2000000000 URLOODOODOOO0OO0O0O0O0OO urllib.requestd0000O
oob000d smtplibO0O:

>>> from urllib.request import urlopen

>>> with urlopen('http://tycho.usno.navy.mil/cgi-bin/timer.pl') as response:

(@oooooon)
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for line in response:
line = line.decode('utf-8") # Decoding the binary data to text.
if '"EST' in line or 'EDT' in line: # look for FEastern 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 O0O0DOOOODDOOOODDOOOO)

10.8 DO O OO

datetime 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0O0O00O0C0O0O0O0O0O0O0O0O0O0O0C0OAO
gobooooooobooooooOoocOoOoOOoO0oOobOOoO0ObOOoOoOobOOoOoOoOoOOoOoOOOOODbOboOOn
gobobooooboooooooooobooooobooOoobooooboooooooooooooOooDoDoOooDboboOooon
goboooooogoooo

>>> # dates are easily constructed and formatted

>>> from datetime import date

>>> now = date.today ()

>>> now

datetime.date (2003, 12, 2)

>>> now.strftime ("Sm-5d-%y. %d %b %Y is a %A on the 2%d 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

0000000000000 0o0o0oo0b0o0o0oobo00oo0oo0o00oo0oobD0o0o0oooObOo0O00n: z1ib,
gzip,bz2,lzma, zipfile, tarfilel
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>>> import zlib

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

41

>>> t = zlib.compress(s)

>>> len (t)

37

>>> zlib.decompress (t)

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

226805979

10,10 OO 0ODOOOOO0O0OO

Python 0O OO OOO0OODOOOOOODOCOOOOOOOOOOOOOOOOOODOOOOOODOODOOO
ooooo0O0O00000000000000Python 000000000000 DOOODODODODODOOOOO
gooooo

goboooboooobooooooocoooOooOoobooobooooooooooOooOoOooOOoOooDboOooon
oboooobooooobooobD timeit000000O0D0OO0O0OOOODOOOOOOOOOOOOOCOOO
gooood:

>>> from timeit import Timer

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

0.54962537085770791

timeit 000000000 O0O0COOO0OO0OO profiled pstatsO0000000O0O0O0DOCODOO
ggbobooboobobooboobbooboobobooboobboon

10.11 OO OO

goocoooooboooobooooboooboooOoobooOo0oboooOooOoOooOoOoOoOoOoboooboboOobboOobooOooon
gobooobooooooooooooooooooon

doctest 0000 ODODODOOODOOOODODOODOOOOOO doestring0 000000 O0O0DOOOODODO
ooo000o0o00oooo0O00000ooOo0O0O0000000000000000D00000 docstring O
ooo&bOOO0O000OC0CCOOO0O00000O0O0O0O0O0OOOOOOCCOOOOOOO0O0O0OOOOOOOO
goboboooobooooooooooboooooboooobobooobooooobooooooooon:

def average (values):

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

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

(ooooooo)
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mon

return sum(values) / len(values)

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

unittest 000000 doctest UOUOOO0OOOOOO0OO0OOOO0OO0OOOOOOODOODOOOOODOO
gooboboboooooobobobobon:

import unittest

class TestStatisticalFunctions (unittest.TestCase) :

def test_average(self):
self.assertEqual (average ([20, 30, 701), 40.0)
self.assertEqual (round(average([1, 5, 7]1), 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

10,12 DOO0OOO0O

Python OO 0000000 (batteries included)” D0 0000000000000 0ODOOOOOOOOOO
00 Python OO ODOOOO0O0O0O0O0OOOOOOOOOOOOO:

e xmlrpc.client 000 xmlrpc.server DOO0O0OO0D0OO0OO0OODOOODOO (remote procedure
ca) D0 0000000000000 000000000000000000O0XMLOOOOOOO
gooOooOooooooooo

eemail OOO0OOOOMIMEOOOOO RFC2822000000000000000COO00OOOO
gboooooooboboobooboobooboboboooob0ob0obob0b0OoO0Odn smtplibd
poplib00000emall 00O ODOOO(COOCOOOO)0000000000O000O0O0O00O0OO
goooboooboooobooobooooboobboooboobbooboobbOoobooDoboo
gobooboobobooobd

e json0000ODOO0COCOOCOOOODODOOOOOODOOOOOODODODOOOOCesvO
000o000oOo0d0oOo0o0oo0ooDOOoU0DbDoOoDOoOUODoOgoo CSsvOooooooUoopooooooo
0000000 b000xml.etree.ElementTreexml.domUJ U000 xml.sax 0000000
XMLOOOOOOODOOOOODOOOOOOOO0OODOOOoOooooOooO pythonOOOOOOO
00000000000 0ooDooo0ooooooooooooooog

* sgqlite3 000000 SQLiteOOOOCOOOOOOOOOOOOOOOOOODOOSQLOoOOOO
ooooOoooboOooooOoooooooobooooooOoooDo
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e 0000000000 gettext, locale,codecs0000000000O0OOOOOOOOOOO
ooogooo
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99

0110

Ooooooooooono —oo 2

good020000000000000000000000000O00DOO00DODODU0DDODO00DDOO0DOOOD
goobobobooooooobooboboboboobooooobooboboo

111 00000000

reprlib 0000000000000 0O0OOO0OOOOOOOOOOOOOOOODDODODODODOOD
repr () DOOOODOO0O:

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

"{vav, 'C', ldv, |e|, lfl, vg|, '.'}"

pprint 00000000000 O0O0O0O0COOO0OCOO0O0OOO0OO0DOOOO0O0O000O0O00O0O00O00O0O0
0000000000000 oOooooooooprettyprinter” 0000000O0OOOOOOODOOODOOO
oobooooooooooooooooooan:

>>> 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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>>> 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
goboooooooobooooooOooOoooOOo0oOobOOoOoOobOOoOoOoboOoOooOoOOoOoOOOOoOoDbboOonon
oobooooboooooooooboooon

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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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 = input ('Enter rename style (2%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 oooODDO0OD zipfileOOOOOOOOOOOZIPOOOOOOODOODODOODO
oooooooooooors"0 "I"00000000000000 20000400000000 000
0000000 "<"0000o0o0oo0o00standard0000CCO0O0O0O000O0O0O0O0O0O0OOOOOOO
ooboooooogn:

import struct

with open('myfile.zip', 'rb') as f:
data = f.read()

start = 0
for i in range(3): # show the first 3 file headers
start += 14

[Jooooooo)
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fields = struct.unpack ('<ITIHH', datal[start:start+16])

crc32, comp_size, uncomp_size, filenamesize, extra_size = fields

start += 16

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

extra = data[start:start+extra_size]

print (filename, hex(crc32), comp_size, uncomp_size)

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

114 0000000000

000000 (hreading) D0 000000000 DOOOCOO0O0OOCOOOOOCOOOOOOCOOOOOO
goooooooooobogoooooooooooboooboooobooooooooooboboooboooooD
0ooooooooooorvooooooooooooooooooooooooooooDoooOonO0n

gooobobobioooobbbi0odn threading0oooooooooooobbooooobobo
gooboobobooooooboobobobon:

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.')

gobooooboooobooooooboooooOooOoobOOoOoOoobooOooboOoOoooOOoOoOoOOoOoobboOooon
O (coordination) 0000000000000 Othreading000000O0COCOOCOOOOOODODODODO
goboooboooobooooooooOoooOooobooOooon

goooooboobooooboobboobobooboobDboobuoob bbb booboobo
goobooobooobbdO queved00ooooboobobOooobbOoobLbOOObOODDbDOOO
gobooooboobobooobooboobobooboobbooboobobooboobbooboobo
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ooboobooooooobb gueveddbodoooooOOoOoOoOoOoooOOoOOOOOOOOOOOOO
gooooo

115 0000

loggingdOO0O0OO0O00OO0O0O0OO0O0OO0DOOOOOO0O0DOOOOO0O0O0O0OCOO0OO0O0O00O0O0O00O0
ooboO0ooboooobo0oobobO0o0o000d sys.stderr000000O:

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')

goboooboooooood:

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

gbobobo0O0O4info() O debug() UODOOOODOODODOODODOOOOOOODOODODOOOOO
O000000emailD0O00OO0OOOOOOOOOHTTPOOODOOODODODODOODOODOODODODOO
U0000DEBUGH INFOU WARNINGO ERRORUCRITICAL OO OOOOOOOOO0OO0ODLOODLOOOOOON
gooboboboboooooooobogo

o0oooooooo pythonOOOODOOODODOOOO0O0ODOOOOOOOOOOODOODOOOOOOOO
googboboboooooooboobobobooooooobooboboboboooo

116 0O O

PythonO0OOO0OOOO0O0OOOODOO (ODOO0ODOO0OODOO0OOOOODODOOODOOODOOOODOO
0000 (garbage collection) 0000000000 O0)Y OOoOOOOoOoOoOoOooOOoOoOoOOoOoOoOoOooOooOO
gogbobooobooboobboo

gobbodooobooooboooooooOoooOoo0ooboooobooooooooooOOoobOOOoOoOoboOooon
goboooobooooboooooobooooooooboooooooobooooooOooooOoobooOooboboOooon
gobooobooooobooooboooobooooooOoobood weakref JOOOOOOODOOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
(weakref) 000000000000 O0O000OO0ODOOOO0O0OODOOOOO0OOODOOOOOOOODOOO
gobbooobooooooooobOoOoOobooOoooooOooono:

>>> import weakref, gc
>>> class A:

def _ init_ (self, wvalue):

(ooooooo)
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self.value = value
def _ _repr__ (self):

return str(self.value)

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

>>> d = weakref.WeakValueDictionary ()

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

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

>>> del a # remove the one reference

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

0

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

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
d['primary'] # entry was automatically removed
File "C:/python36/1lib/weakref.py", line 46, in __getitem___
o = self.datalkey] ()

KeyError: 'primary'

11.7 00000000 O0O0O0O0O

goboooboooooooooooOoooOooOooboOoobooooooOooooOoooOooOOoOooDboOonoon
goboooboooobooooobooooooooobooobooooboobooooon

array(0D0)000COCOOOarray() OOOOOOOOOOOOOOOOOOOODOOODOODOODDOO
ooooooooooooooooooooooooooooOoOoOoooooooooO 100000 1600
0000000 PythonOOOOOO0O0O0 OOODO2000000000200@O00000 "#em 00O
gooooon:

>>> from array import array

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

26932

>>> af[l:3]

array ('H', [10, 700])

collectionsO00O0O0O0OO0OMOdeque() UOOO0O0OO0O0O0OO0DOO0O0OO0ODOO0OODOOOOODOOOO
gobooooboooobooooooboooooOooOoOobOboOoO0oobooOooobooboOoooOOoOoOoOOoOoOobboOoon
gobooobooooboooooooooooooon:

>>> from collections import deque

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

>>> print ("Handling", d.popleft())
Handling taskl
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unsearched = deque([starting_node])
def breadth_first_search (unsearched) :

node

unsearched.popleft ()

for m in gen_moves (node) :
if is_goal (m):

return m

unsearched. append (m)

goobogooooooooboboboooobboooboboooobbooobbooobboboooo
bisect 000000 0OD0OODOODODO:

>>> import bisect

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

>>> scores

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

heapgUOOOO0OO0OO0O0OO0OOOO0OCOCODOOODOOOOOOOOOCOOCOCODOOOOOOOOODOOODOO
gobooooooooooooobooooboooobooooboooooooooobOooooDoOooDbboOoon
gobbooobooooooOoooOobOoOoobooOoOoooOooOoOobDoOoOooon:

>>> 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]

11.8 100000000

decimal 0O0O0OODOODO 10000000CCOCOCOOOODOOODO Decimal DOOODOODODODOOOO
00000200000000000 fleatOOOOOOUOOOUOOOOUDOODODOODODOOOOOOOOO

00000o0o0ooo0ooooOoUoooD 1 0oop0dooooooooooood

« O0O0OODOO

e JO0DO0O0ODLOODDOODOUOODDbDOODOO

e J0OD0OO0ODLOODDOODOO

e J0O0000O0OCOO0ODOOOODOOOUODOOOOOOOOOOOODOOOO

goog700o0o00O00ooooo0 se0ooooooooooooolooooogoooo 200000
gooboobobobooooooooooobobobooobobooboobooboboboboboboooo
gbooboboboood:

>>> from decimal import =«

>>> round (Decimal ('0.70") % Decimal('1.05"), 2)

(ooooooo)
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Decimal ('0.74")
>>> round (.70 = 1.05, 2)
0.73

00000ODecimal 0000000 DODOO0ODODOO0ODOOOODOOODOOOOODO 20000000000
000000 40000000000Decimal 00000 OO0OODOOOCOOOO2000000 1000
ggbbooboobboobbooboobobooboobbooboo

Decimal 0000000000000 O0DODOO20000000000000000000O0000O0OO
goboooooooooogn:

)

>>> 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 OO0DOOCOO0OOOOOOOOOODOOC:

>>> getcontext () .prec = 36
>>> Decimal (1) / Decimal (7)
Decimal ('0.142857142857142857142857142857142857")
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121 0000

PythonOOOOOOOOOCOOOOCOOOOOCOOOOOCODOOOOODOOOOOOOCOOOOODOO
goboooooooooobobobooobooobooobooobooboooobOobobOooobbobooobooDbOon
goboooboooobooOoooobbooobooooooOooOooono

00000lgoooooooooo PythonOOOOOOO0O0O0O00O000000O0O0O0OOOODOODODO
goooooobooo A0OOOOOoO0oOoOObDbOObOO 100D OoO0oDOOoOobOoOoDbDOoOoDOooo BOO
gooooooooooo2o0000000O000OO020000000000001002000000000
gooboboboooooobobobobobooooooobo

00o0oo0ooodoD o000 0000000000 oDOoO0ODOoDoDOoO0oOog pythonOOOOOOO
000000000 PpythonD0ODODODODOODOOOOOOOOOODODOO

gobooooooooooooobooboooobooboooboooooooooooooObooooDoOboOooDboboOoon
ooo0oO0ooooo0o0D A00O0OOoOO0O00OoOOOO0O000OOOO00O00O0OO 10000000000
ooooooooBOOOOOOOOOOOOOOOOOCOOOO?200000000000000000A0
goooooooOoO0OO0OBOOOOOOOOOOOOO03.000000000000O0O0OODDOOOOOO
000 A0000000O0

122 0000000

gooobboooooooobobooooooooD venvdOO venvdooooOooooooooOnQO
o0oooO0oD pythonOOODOOOOOOOOOOOOOODCOO PythonODOOODOOOOOOOOOODO
python30000000C0COOCOCOOCOOOOO0OO0OOOOOOOPYtheonDOODOOOOOOOOOO

oobooooooooboooooOoooobooOoOoOoOoOboOoooOooboboOoooboOOoOob0obOoOoO0n venvO
gopboooooooobog:

python3 -m venv tutorial-env

000 tutorial-envd0000000O0D0COOCOOCOODOOO PythonOOOOOOOOOOODODOODO
gooboboboboooooboobooboboboooooo
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gooboooooooooboooooooooooon

Windows O O O :

tutorial-env\Scripts\activate.bat

Unix 0 MacOSODOO:

source tutorial-env/bin/activate

OO0DoDO0OO0O0O00O bashshelOOODOOOO0OOO esh £ishOO0O0O0D0000OO0O0O0O0O0ODOOOOO
activate.csh O activate.fishOOOOOOODOOONO)

gboboboboobooboobooboobbobboobooboobboobodbdlpython OO
O00O0C0oOoOoQoOoO PythonOOOOOoooooogg:

$ source “/envs/tutorial-env/bin/activate
(tutorial-env) $ python
Python 3.5.1 (default, May 6 2016, 10:59:36)

>>> import sys

>>> sys.path

['"', '"/usr/local/lib/python35.zip', ...,
'“/envs/tutorial-env/lib/python3.5/site-packages’]
>>>

123 pip0 0000000000

You can install, upgrade, and remove packages using a program called pip. By default pip will install packages
from the Python Package Index, <https://pypi.org>. You can browse the Python Package Index by going to it in

your web browser, or you can use pip’s limited search feature:

(tutorial-env) $ pip search astronomy

skyfield - Elegant astronomy for Python

gary - Galactic astronomy and gravitational dynamics.

novas — The United States Naval Observatory NOVAS astronomy.
—library

astroobs — Provides astronomy ephemeris to plan telescope.
—observations

PyAstronomy — A collection of astronomy related tools for Python.

pip O ”search”, “install”, "uninstall”, ’freeze” O 0 000 0000000000000 OO0O0O (pipO00O0O
00000000 installing-index 000000000 0OO0O0O)

goobooooboooOoOoOoOoOooOoboOoOobOoOoOobOOoOoOoOoOboOoOoDbDOoOonon:

(tutorial-env) $ pip install novas

Collecting novas

(ooooooo)

108 0120 0000000000
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(Cooooooooo)

Downloading novas-3.1.1.3.tar.gz (136kB)
Installing collected packages: novas
Running setup.py install for novas

Successfully installed novas-3.1.1.3

gboboobbodb ==00bbuoobboobboobboobbobobbooobbobobboooDboo
goooogoogb:

(tutorial-env) $ pip install requests==2.6.0
Collecting requests==2.6.0

Using cached requests-2.6.0-py2.py3-none-any.whl
Installing collected packages: requests

Successfully installed requests-2.6.0

gbooboobboobodbodbtbpipbgoboobooboobboobboobooboobooboo
goooboobooboob0oboob0obobobobo0ob0o0bU0b00Opeip install ——upgrade
gboboobooboobboobooboboob:

(tutorial-env) $ pip install --upgrade requests
Collecting requests
Installing collected packages: requests
Found existing installation: requests 2.6.0
Uninstalling requests-2.6.0:
Successfully uninstalled requests-2.6.0

Successfully installed requests-2.7.0

pip uninstall O00OO0OO0OOOOCOCOCOOOOCO 1O000O0O0COCOOO

pip showOUOODOOOOOOODOODDOOODOO:

(tutorial-env) $ pip show requests

Metadata-Version: 2.0

Name: requests

Version: 2.7.0

Summary: Python HTTP for Humans.

Home-page: http://python-requests.org

Author: Kenneth Reitz

Author-email: me@kennethreitz.com

License: Apache 2.0

Location: /Users/akuchling/envs/tutorial-env/1lib/python3.4/site-packages

Requires:

pip listO000OO0O0O0O0O0OO0O0COOOOOOOOCOOODOOOOOCOOO:

(tutorial—-env) $ pip list
novas (3.1.1.3)

numpy (1.9.2)

pip (7.0.3)

(oooooon)
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(Cooooooooo)

requests (2.7.0)
setuptools (16.0)

pip freezeUUOUOOUOOOOOOOOOODOODOOpip installUO00OO00OO0O0DOOOO0OOOOOO
U000000000b0b00000 requirements.txt OOODOD0OOO0OOOO0O0OO:

(tutorial—-env) $ pip freeze > requirements.txt
(tutorial-env) $ cat requirements.txt
1ovas==3.1.1.3

requirements.txt 0000000000000 O00O0O0DOOOOOO0O0O0OOOOOOOODOODOOO
gboooooooboobob0ob0obobooUD install —rgoooooooOoOO:

(tutorial-env) $ pip install -r requirements.txt

Collecting novas==3.1.1.3 (from -r requirements.txt (line 1))
Collecting numpy==1.9.2 (from -r requirements.txt (line 2))
Collecting requests==2.7.0 (from -r requirements.txt (line 3))
Installing collected packages: novas, numpy, requests

Running setup.py install for novas

Successfully installed novas-3.1.1.3 numpy-1.9.2 requests-2.7.0

pip0000000000DOCO00ODO0O0 pip0000000DO00O0OO installing-index 00000000
000000000 O00000O Python Package Index 0 0000 00O OO distributing-index 0 000 00O
ooooooo

110 0120 0000000000
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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 installing-index 0000 Python OO O O0OOOO0OOCOOOCODOOOODOOOOODOOODOODODOO
gboooooogogo

* 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

e http://www.pyvideo.org 0000000000 COOO00OCOO Python OO OOOODOOOOODOOOO
ooo

* https://scipy.org: Scientific Python 00000000000 00000000O0DO0O0O00000BO0O
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon

Python OO DODOOOODOOOOODODOOOOOOODODDOOO comp.lang.pythonO0O0O00000O0O
000000000 python-list@pythonorg 0000000000 OCO0OOOO0ODOOOOOOOOOOOO
goooooboobobooboobboobobooboobboobuoob bbb boboboobo
o@oo)yooooooooooooooooooooooool1oooooooooooooooooO
00000000000 https:/mail.python.org/pipermail/ D 0000000

oo0oooooOo oo00oo0D FAQUODOOOO0)OO000000O0O00000D0O00 FAQUOOOO
gobooobooooooooooboooobooooboboooobooooooooooDoooooDboOooDboboOooon
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Jooooooboodd

00000000000 PythonOODOOOOCOOOKonOOOO GNUBashOOOOOOOOOOoOoOODOO
gobooobooooboobooobooboooobooboooboooooDbobobooboobboOoon
0000000O0GNUReadline 000000000 CCOO0O0O00O0O0ODOOOOOOOOOOO0OOOO
gboobobobooooooboboboboboooo

141 000000000

gogoobooooobobbooooobboooobo bboooobobboboo OooboDb TeOOOQO
00000000OPython DO OODOOOOOOODOOOODODOOOODOO0O0OOOOOOODODODOODOO
string.al0000000000O0O0O0O0O0OCOOOOOO '.'Oo0000O0OOoO0OOOO0OOO00
gbobobobobobobobobobn _getattr__ () DODODODOOOOOOOOOODOOO
o0ob0000 _getattr__() DOO0OO0OO0O0O0OO0OO0O0OO0OOOOOOOOOOOOOOOOOOOODOOOO
gboboboboboooboooobobobobobbd .pythonthistoryOUOOOOOOOOOOO
gobodoboo oooobooooooooooOoboOoOobOoOooooOooooOoboOoOooOOoOoOoooa

142 0000000000000

gobooboooooobobobooooooboooooooobobOobooooooDooooboooboooDoDbOon
oooooooooooooooooooooooboOooOoooooOoOobooOoOooooo(@uooooooon
gooooooooooooooOooooOooO0oO0)yooooooooooooooooooobooooon
oooooooooooooooooooboOoooobooboOoooooo(@oboooooo)oboobobooooao
gooo

ooo00ooooo0oooooo0oooooooo Ipython 000000000 OOOOO0ODOOODOODOOO
oooooooOo0ooo0o00ooOo0o00ooOO00oOO0O00OOO00ODOO00ODOO0ODOO
goooogoooooooboobbobbodooooobDbbobbo bbb boo
bpythonO OO DO OO


https://tiswww.case.edu/php/chet/readline/rltop.html
https://ipython.org/
http://www.bpython-interpreter.org/
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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...

o0oooo0oooooooooo0o0ooooooOooooooooogoooDoood fleatdoonon
000dooooopooooooOoO0oUoSs3pgooooooogo2000o0oooooooOoooooooo
0000rio0000000000 3602879701896397 / 2 »+ 5500000000001/110000
gooboboboooooooooo

goooooo0ooooooooooooooooooo0oooooddPython000oooOOoOoOooOO
goooodobo oooooooOoooboOooOoboo0bOoooO0bDOoOoOoOo IvOboooooboooobooo
0000000000000000000000O0 PythonO 200000000 01000000000 10
goobobobooooooboboboboboooooo

>>> 0.1
0.1000000000000000055511151231257827021181583404541015625

oooooooo0ooooocoO0ooooOoO0OoooOooOo0oooooOboOdPythonO0O0O0O0O0ODOOOOOOO
goboooboooobooooooo

>> 1 / 10
0.1

ooooooooooOo viooooooooooooooooooooooooooooooboboOooooo
ooboooboooooooooboooooooooon

o ooooboboo 10 obooboboboobo 2 0DO0DOO0O00O0O0O0OC0TD0OODO
g o o o o o o oo b 0O Bbo.n g 0.10000000000000001 g 0.

1000000000000000055511151231257827021181583404541015625 g g g g
3602879701896397 / 2 »+ 55 000000000000 0ODO0OOOCODOODOODO 1000
00 eval(repr(x)) == x0000O0O00O0OO0OODOOOODOODOOOOOO

00 PythonOOODODOOOD repr () OOOOOOODO 17000000000 0.10000000000000001
oooo 0000000000000 00000 Python3.1000000000000 0.1000000
ooooo1ooooooooooooooon

00000 2000000000000000000C0000000 PythonOOOOOOOOOODOOO
ggboobooobooboboobobooboobbooboobbooboobbooboobbobboobo
goobobO0o0o0oooooO0obO0o@WooobDooOobOO0oboooOooObOOobUobO0oDOoDOOoDODOobUODbDOoOO
gopbDoOoOoOoobboooooooo)o

0000000000000 000000Db000000000o0bO00000 1I0D00b00oO0obOOO0Oo0OOo
Oo0o:

>>> format (math.pi, '.12g') # give 12 significant digits
'3.14159265359"'

>>> format (math.pi, '.2f'") # give 2 digits after the point
'3.14"

(ooooooo)
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(Cooooooooo)

>>> repr (math.pi)
'3.141592653589793"

googoboooboboooobbboo ob booobbooobbooobbbooobbooobbo
gooogo

gobooo0oooogoooboooooooo10bD0o00 VYIoOooUooooOooOoo 30Dooooooooo
ooo3000o0000:

>> 1 + .1 + .1 == .3

False

0100000 riooooooOoOooooooooOo 03000 3/100000000000 round() OO
gooboobobooooooboobobobooo:

>>> round (.1, 1) + round(.1l, 1) + round(.1l, 1) == round(.3, 1)

False

gobooobooooooooobooooboodnd round() OO0 OO0O0OO0OO0OO0OO0OO0OOOOOOOO
gobooobooooooooobboooobooooooog:

>>> round(.1 + .1 + .1, 10) == round(.3, 10)

True

2000000000000000000O000O0DO0O0O0O00O00ODO0OOUOO0.1”000000OO
Joor”00o0o00”00000o0o0ooooo2000000000000000000000DO000A0
000000000 The Perils of Floating Point 00 00000000

goopooooo 0gooo0oooooOo>od0oo0doo0ooDo00ooooUoooooDooon
PythonO float 00 0000000 DOO0OO0OCOCOOO0O0O000O00OOODODODOOOCOOOOOOOOOO
gdoodoOo0o0pooOoOoooog2«+300 1000000000000 Oo00obDo0ooogooOooo
00oooooo 100000000000 00000000000000000000000D000o0O00
gooboobobobooooooon

oooooooooooo0o0o0ooooOo0o0oOoO0oooooOO000oDooOO00OoooooDoOO0O 1000
goboooboooooooobooooOoOobbo0oOoOOoOobObo0obOOOoOoDbOboObOOOnooo0Og ste() OO
0000000000 o000oooooO formatstrings 000 str.format () 000000 O0O00O0OO
gobooooooono

000 10000000000000D000000 decimal OO00OO00OO0OOOOOOOOOODOOOOO
goooooOooOoooooOoOooOoboUoooOooOoDoOoOoobDoOoDOoOoooDbooIoDOOoboOn
gooogobooo

0000000000000 fractionsO0OOOOOOOOOOO0OO0OODOOOCOOOO (B3 0000
goboooboooooooo)g

Oo0o0oO0OoOoOoOoOoOOoOODODODODODODOOOOScipy00000O00O0O0O0OOO Numerical Python OO
000000000000000000000000000 <https://scipyorg>0000000000
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PythonO O0OCO float 0O ODOOODOODOO0OODOOOUOOOOOOODOOOOOOOOOODO float.
as_integer_ratio() 00000 float 0000000 OODOOOODO:

>>> x = 3.14159
>>> x.as_integer_ratio()
(3537115888337719, 1125899906842624)

gobooooboooobooooooOooOoOoOboOoobooOoooo:

>>> x == 3537115888337719 / 1125899906842624

True

float.hex () 00000 float000 16000000000000000O0000O0O0OOO0OOO0OOOO
gobooooo:

>>> x.hex ()
'0x1.921£f9f01b866ep+1"'

0opooOo l600d00o00OUdD float0000OOCO0DODOO0ODODOOODOOOOODO:

>>> x == float.fromhex ('0x1.921f9f01b866ep+1")

True

00 le0000000DOOOODOO(@OOOOO0OODOODODOOO0)OOO0O000O00O0 PythonOODODO
oo0000ooo0O000000o0O000000000 Javal COOOO0)O0O0O0DOOOOOOOOOOOO
oobooooood

gboboooodbdobooooobooobooooboboooboobodbO math.fsum() OOOO0O0OO
gooooooooooOooooooooOor>coooor»0ooooooocooOoooooooooOooooon
gobooobooooooooobboooooooooog:

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

False

>>> math.fsum([0.1] » 10) == 1.0
True

151 00000

goooooo».1roooooooooooooooooooooooooooooooooooooooon
oooooooooooo0o0oooo02000000000000000000O0O000O0DOOO0ODOO
gooooo

00000 (Representationerror) 000000 (D00 O0O0ODODOOO0)1000000 200 (00O 2000
00000O0C0ODO0O00O000O0ODOO0ODOO0O0DOO0OonOg Python (O DOOO Perl, C, C++, Java, Fortran. 0O
Jd0o0000)yooooooooo 1000000000 ooooooooo

gooo0ooo0ooOoOoDOOo oo 2000000000 O0ODOOOOOOOOOOOOODn (20000 110)
0000000000000 IEEE-75400000000000000000O00ODOO0ODOOO0OOOO0

118 0150 00000000g0oooooo
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OO0 Python OO OOOOO IEEE-754 0000 000 (double precision)” D 0 000000754 0 double
oo s30o0o0o0o0oooooooo0ooooooooOo0o0oooooooooooo o0lboDoOoOoOO
0opoooooJR*»*NO0D000D000000000oJ0000g sSs3000oooooooog

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

gooooo

J "= 2xxN / 10

000000J0000S53000000000000 (>= 2xx5200 < 2xx53)000000000N
ooooogoogsenooon:

>>> 2%%52 <= 2%%56 // 10 < 2%%53

True

ooogoseocJOoOoOoOoOoSs3ooooooooooooNOOOOOOOOJDOOODOOODOODODOOO
gooood:

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

gD 1oooodoooooooogoooooooooooooooogo

>>> g+l
7205759403792794

0o00og74 0000000 1ZioobooooOoOOOOO0OO0:

7205759403792794 / 2 x* 56

oooooo20000000000000:

3602879701896397 / 2 x% 55

oooooo0oo0o0ooooooO0o000oo0oo0 1100000000000 0000000BoOO0O000
gooooogoooo viooooooooooooooooooooooooo ooooooooo

oooooooo vioo>ooo0o0”000oo0o000oo0o00ooo0o0ooo0oooooOo0oooooDo0O0
oooooog 7400000000000 000o00bb0bObboooOoooOooOog:

>>> 0.1 = 2 =+ 55
3602879701896397.0

oo0oO0o 15500000055 00000000000000000::

>>> 3602879701896397 % 10 % 55 // 2 x% 55
1000000000000000055511151231257827021181583404541015625
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o oo bbb o0booo o oo 00O
0.1000000000000000055511151231257827021181583404541015625 0 O O 0 O OO OO OOOOOO
gooo@ooooooo pythonOOO)0ODO0OOO0O 1000000000O0O0DODODODOODOODODO 17
gooood:

>>> format (0.1, '.17f")
'0.10000000000000001"

fractions 000000 decimal OO0OO00O00OO0O0O0OO0O0O0OO0O0COOODOO0O:

>>> from decimal import Decimal

>>> from fractions import Fraction

>>> Fraction.from_float (0.1)
Fraction (3602879701896397, 36028797018963968)

>>> (0.1) .as_integer_ratio()
(3602879701896397, 36028797018963968)

>>> Decimal.from_float (0.1)
Decimal ('0.1000000000000000055511151231257827021181583404541015625")

>>> format (Decimal.from_float (0.1), '.17")
'0.10000000000000001"

120 0150 00000000g0oooooo
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L1 [

16.1 OO0 OO0

16.1.1 OODOOO

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

16.1.2 OO0OO0O0O PythonO OO OO

BSDOO UnixOOOOOOOPythonOOOOOOOOOOODOCOOOOODOOOOOODOOOOOOO
ooboooooooo

#!/usr/bin/env python3.5

(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

1613 0 0000000000000 00O

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)

16.14 0000000 0ODODOO

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/python3.5/site-packages'

usercustomize.py 00 000000000000 O0O0O0O0O0O0O0O0O0O0OC0O0OC0OO0O0O0O0O0O0O0O0O0A0O
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ooooo0oo0o0o0o0oooooo0O0000 -sO0000000000000000 PythonOOOOOOO
oooon

sitecustomize DO OOO0O0O0OO0O0O0O0ODOOO0O0O0OOCOODOOO0O0O0OOOOCOOOOCOOOO
00000 site-packages 100000000000 usercustomize OOOO0OO0O0O0O0D0OOOOOOO
Usiteb0000000O0O0DOODOODODOOOODOO

ERN

16.1. 0O0OOO 123
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HRERE

>>> (J00000000000000000000 PythonODOOODOODOOOOODOOOODODOO

2to3

cobooboboooboooooooooooOoooo

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

Python2x 00000 Python3x OO OOO0O0O0O0O0O0O0O0000000O0O0O0O00O0OOOOOOO
0000 (raverse) 0000000000000 OODOODOOODOODOOO

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

abstractbaseclass (00 00000)00000000 duck-typing0 00000000 hasattr() O

0000000000000 00000D0OD0D0D0D (D00 magicmethods 00 0)0000O0OO
O000000DOoO0O0o0U0UoooooABCOOO (vitmd) DODOODOOOOODODOODOOOOOO
O000000Uddbodoodn isinstance () O issubclass () UO00OO0O0OOO;abcOOOO
gOoO0O0OoOoOoOoOoOoOoOoOoOoOoOoOoOPythonOOOOODOOOD ABCOOOOOOOOOOOO
O0000O(collections.abcO00000O0)0D00O0OD0OMumbers000000)00(io0000O0
00)000000(Amportlib.abc000000)0000000D0000OOOOODOO0O abe
OO0O00OCOo0ooOooOooD ABCOODOOOoDO

annotation 0000000000000 O0O0O00ODO0O00D0O0OODOOOOOOOOOOO0 type hint O

coobooooooon

gooboobooboboobooboboooboobooobodbboboboobbobDboobboo
Co0ob0ooOooobOocOo0o0ooOooobOOoO0b0O0O00O000 —cannotations__O00OO00O0OO0OO
gooo

00000000 variable annotation, function annotation, PEP 484, PEP 526 D 0 OO O0O0OO OO

argument (DO00)000O00CO0OO0O0O0 OO @OOOOOO)ODO0O00DOOOOOCOOODOOCOO

oo:

- JOOOOCO:00C0C0C0000O0O0COOCOOOO0O0O0DDOOCO (O:name=)00 x+x000O
o00oobOoooooooOoobooOo0noOonn complex() OOOOOOOO 30 5000


https://www.python.org/dev/peps/pep-0484
https://www.python.org/dev/peps/pep-0526
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gooodogoo:

complex (real=3, imag=5)

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

e JO0O0:0000000O00O0O0OOOOOOOOOOOOODOODOODODOODDDODODO «=0O
000 iterable 000000000000 0O0O0OOO0ODOOOOOOO 30500000000
oo:

complex (3, 5)
complex (* (3, 5))

coooboooobooooobooooooOooOoOoObocOoO0OOoOoOobOOoOoOoOoOOoOoOOOOoOoDbOboOonon
OCclsOO0OOO0O00OO0ODOOOOOOOODOOOOOOOODOOOOOOODOODOOOO
coobooooboooboooooooooooooooa

OO0 0OFAQU 0000000000000 OO0?0PEP362000000000OO

asynchronous context manager (0000 0O000000000) _aenter__() O __aexit__() 00O
000000000 asyne withOOOOODODOOODODOOODOODODODOOOPEP492000000
ooo

asynchronous generator (0 00000 OO O) asynchronous generator iterator 0 0 00 00 O O async
def 0000000 U0DOUOOODOUDOOODOO yieldODOOOOUODOOOOODOyieldDOO
async forOOoOoooooooodoooooooooooooon

coboooboooobooobOoOooOoOoOoOo0oOoOoOO0OOOO0OOO0 ObOOObOOODbOOOOOODO bOOn
oobobooooobooooooboooooboOoobboOoobo booooooOoboooDbboOoooDobooDo

O0000000D000000 async forUOO async withOOOOOD awaitOOOOODOO
ooooo

asynchronous generator iterator (0000000000000 O) asynchronous generator 1000000
gooooooogo

O000 _anext__() OO0O00O0OCODOOOOOCODOOO awaitable JOODOOOOO0O asyn-
chronous iterator 00 00 0 awaitable 0000000000 yieldOODODOOOOOOOODOOO
gooooooooo

yieldODOODOODOODOODDOODO (OOODODOODOO0DOO0O0O wy0)O0O0OO0O00O0ODOO
O0O0O_.anext__() DO0OODO0O0ODO awaitable 01000 OD00O0O0O0OOQCOOOOODOO OOOOOO
0000000000000 000000OPEP492000 PEPS250000000O00OO

asynchronousiterable (0OO0OO0OO0O0O0OO)async for00OO0OO0O0OO0OOOODOOD0O0OOOOOOOOO
_aiter__() 0000 OO asynchronous iterator 000000000000 OPEP492000000
ooo

asynchronousiterator (0000 O0O0O00) _aiter__() 0O _anext__() 000000000 OOO
O00D0OD0-anext__ 0O awaitable 000000000 O0ODODOODOODOO0Oasync for O
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StopAsynclIteration 000000 0OODOOOOOOOOODOO _anext__() OOOOOOO
awaitable 000 0O O0OOPEP492 000000000

attribute (00)O0OOO0OOCOOOOOOOOODOOOOUOOOOOOOOOOOOOOOOOODOOOOO
O00b00 o000 «OO00O0O0OOO0OOOOODODO oaOOOOO0ODOOO

awaitable (0000)await00000000000000000O00O0OO0 coroutinedD __await__() O
OoOoOoOOoOoOOoOoOoOoOoOoDboOoOoPEP4920 0000000003

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

binary file (00D0OO0OO0O000)bytes-like 000000 0000000000000 OOO ODODOOOO
0000 oO0oO00DOoC00DOo00ooOdoooOoooDg (‘eb','wbror 'rb+")0DOODOOOOO
00 sys.stdin.buffer O sys.stdout.buffer io.BytesIOU gzip.GzipFile. OO
cooooogo

str0000000000000000000000000000000textfile000000000O0O

bytes-like object bufferobjects 10 00000000 COOO00OOO 0000 (contiguous)y DOO DD DODO
00000000000Dbytes, bytearray, array.arrayd00000000 memoryview [
OO0000CO00O0O0OO0OO0ODOOObytes-like 00 O00ODOOO0OOOOOODOOOOOOOOODOOOODO
00000000000 0ooooo0oo00ooo00ooo00oo0oooooo0oDooooDoooon

g0o0o0oobOO0DOO0DOO0O0OOo0OoO0O0oObOO0DODO0OO0OO00ODODODOOUObCO0OOOOoDODO o
O00000 bytes-like 00O DOO0OO0”0000000000O000ODOO0ODOOOODOOOODOOO
bytearray O bytearray O memoryviewUOOOOOOOOOODOOOOOOOOOOOOO
O000000000000000 0000000 bytes-likeDOODOODOO”)OD0DD0O0ODOOOOO
O bytes 0 bytes memoryview OO ODOOOOOQOQOQOad

bytecode (D00 0UO0O0)PythonO0DOO00DDO0O0O PythonOODOODO CPythonO0ODOOODDOODDODO
gboooooooboboooobooooboboboboooD .pycdobooboboboOoO
0o0oodood0ood0oo0oooo0oDo0oDOoU0Do0 (OooOo0ooDOoUoDoUooDoooooo
00000000 0O0DoooO)DOoO ’0000 (intermediate language)” 000000000 0OOOO
OO0000CO0000OO0OO00D0OOoOgg (virtwal machineyO0O00OO0O0OD0OCOO0OOOCOOOOOOOOO
00000000 PythonOOODOODOOOODO0ODOOOPythonOD OO OO0OOOOOODOOOO
oboooooog

000000000000 dis00000 0oooog

class (000)0000O0O0O0OOUOOOODOOOOCOOUOOOODOOUOOOUOODOOUDOOOODOOO
gbooooobooboboboboooooooobobobo

classvariable (00U00O0)00000000OO0OOOO0OUOOO (UOOODOOUOOOOUDOOOOO
oO0)oooooooooooobooooooo

coercion (000)0OUOD200000000000000000000000O0OODOODOOOOO
goobDb0oO0ob0Db0O0int(3.15) 0000000 DO0O0O 30000000000 3+44.5000
goo0oo0ooU0oO (@UOooOooU0oDODUOOOoOOoD)OOooOUODODUODODODOODODOO
TypeError U000 ooooobobobobobbbbbb0o0ooooooobbobbbbobobboo
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0000 344.50000 fleat(3)+4.500000000000000000000000000O
oooood

complexnumber (000)00000O0O0O0OO0COO0OOOOOOOODOOOOOOOOOOOODOOOOO
ogoooooooooooo (-1opoo)ooooooooOoOoOoOoOoOoOoOOO0 10000000
OO0 jOO0000COPythonODOOOOOOODOOOOOOOODOOOOOOOOODOOOOOOO
O5j000000000000 3+15j000 meth0OD0O0OO0OO0O0OO0O0OD0O0ODO0OOOOOO cmathU
cooooooobooooobooooooboooobooboooooooobooooooooooooobboOooon
cooooooboooooo

contextmanager (0O O00O0OO0OO0O0O0)_enter__ ()0 _exit_ () 00000000 0ODOODO with
0000000000000 000000PEP343 0000000000

contiguous (0000 D)0O0DO0OOUOOOO C-00 000 Portran 00 0000000000 DOOOOOO
ogooOOoOOoOOOoOOOoOO0ooOOoooooocoooob Forran0O0O00O0O0000000O0O0OO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
o0o0coooooooooooooooooooooOO0O00000bD0ooooooooooDo
OO0 Fortran 00 0000000000000O00000O00O00O

coroutine (000O0OD0)0000C0OOOOOOOOOO0ODODOODOOUOOOUOOODOOOOOODOO
coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
OO0 async def 0000000O0O0OPEP420000000C00ODO

coroutine function (0O O0OOO00O0O)coroutine 0000000000000 00OOOOOOO async
def00000O0OOawaitOasync ford O0ODO async withOOOODOOODODOODOOOOOO
0000 PEP49200000000D0O

CPython pythonorg OO0 O0O0O0OOPython 0O 00000000 OOODODOOO”CPython” OO
0000000000 JythonDO TronPython 00000000000 OO0COOO0OOO0O0OO0O0OO
ooo

decorator (00000 )000000O000OOO0OODN ewrapper 000000000 O0O0OOOOOO
Ub0000b00b0b0D00 classmethod() O staticmethod() ODODO

O00O0oOdU0bOOoO0oU0ooOoUoOoooOoOoooOO020000D0000DOO0ODOoOOn:

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

@staticmethod
def f(...):

cooobooooobooooboooobooooobooooooooobooobooboOo oogon
oooobboobooobooooboooooooooooa

descriptor (00D0O000)0000 _get__(),_set__(),0000 _delete__() 000000000
gobooboobbooboobboooboobooboboobobobobooboobbooboo
O000o0o0oO0oOoOoddOdddgetsetdelete 0000 @b 00000 0000000 OOO0OOOO
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bO0O0O0O0O0O0OO00POOO0O0DOOOOOOOOOOODOOOOO0DOOOOOODODOOOOOODOOO
0000000000 pythonOOOODOOOODOOOOOODOOOODOOOOOOOOODOOOO
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
coooocooboooooo

O0000000000000000000 descriptors 0000000000

dictonary (00)00000000000000O0O0OOOO _hash__() 00000 _eq__() 0000
0000000000000 0O00oUOooOggg PerlD00O0O0OO (hash)yOOODOOODODO

dictionary view (00 0O0O0)dict.keys()Odict.values()Odict.items() OOOOOOOOO
Jodoooooooboooobooooobooooooooboooooooooobooon
0oooobobobobbbbbbObbOb0000gUuggo 1ist (dictview) ODOODODODODODOODO
dict-views 00O OO0 OO0O0O

docstring OO0 O00OO00O0D0OOOOO0OOOUOOOOOUDOUOOOOODOUOOODOOUDOOOOOOO
oooooooooboooooooobbo0ooooDooooDboO0ooooDobo00D _doec_OODOOODO
cobobooooooooOoooOooOOoOoOocOo.-0ob0o0obObo0obObo0obOOo0oOoOOoOoOOoOoboboOon
oooobooooboooobooono

duck-typing 0000000000000 UOOOUOUOUOOOOODODODOOODOODOOOODOO
gobooboobbooboobooobooboooboobbooboboobboobbooboo
goooobobodoogobooooooboboboobbooobooboobbooobOWooo
gogoooooooooboobbobbbiodooooooooooooobbbboooboooooooo
gbooboooboboobobob0o0obboODO type() U isinstance() DODOO0OOD0OOODODOO
(booooUoooOobDOob0 bbb boOoU0oOobDUODUOCbOObD)ObOUOOUODODoOoo
hasattr () OO0 FAFPODO0O0O0OOOOOOOOOO

EAFP 000000000000 0OOOOO (easier to ask for forgiveness than permissiond 0 00000 O
O)oooooooo pythonODOODDOOO0ODDO0ODDOOODOOODODOODODOOODOOOO
goooobobooobobooboooobuoobboobobooboboobooboboobbOoobooobDbo
Uo0bo00bbo0obibo0dD tryO0OD00O except 0O ooonooooboobooobDOO
gocOoOoOoOoOoOoOoOoOoOoOoOoDOOD BYLOOOOOOOoOooooooo

expression (0)D000D000D0O0D0OO0O0O0OOO0OOO (apieceofsyntax)y 1000000000000
gbooooooooobgooboboboboooooooooboboboboboboooobooobooDbo
OO00O0OO000OO0OPythonOOOOOOOOODOOODOODOODOOOOOODOO 1if0D000OO
OO000000000 (statement) 00O00O0DOO00D0OOOO0DOOODOO

extensionmodule (0OO0O00O00)COC++00000000O000OOPythond CAPIT O OO O Python
gbooooooooboboboooo

fstring 'f'0 'F' 000000000000 OO0O "sring” 00000000 0D0O0OO0OO0DOOOOO
O00oC OooOoOoDoOoOOoODoOOPEP49800000OO0ODOODOO

fleobject (00D OOUOOOD)0D00U0DO0OUDOOUOOO API(read() O write() OO0OOO
ooooo)boobOoooooooooooOoOobDOoOooOoboOoDOobDOoOoOOobDOobOboOooooOoo
gooOooOOdOOo0ooU0oOodoDOoUoodoDO0bODOoU0ooUOod0DOOO0OoDOUOo (@CUuoooooogoo
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00oo000o0o00oo00oo00o0ooOO0)00O000O00O000LO0O000O0OO0ODOOooDO
file-like objects O streems 00000000

0ooooooodooooooo30oooooo:oopoooogooooooooooog 0og
oooooooboob ooboooobob ooboOo0obOoO0obOob0b ioO0OO0OOOODOOOOO
Uboboooooooboboboboboobbd open()y UODODOODOODODO

file-like object file objecr OO T OO
finder (00O0O0O0)0000O0O0O0OO0O0O0OO0OOO0OOOO loader 000000000000 ODOOOO

Python 330000 2000000000000 00sys.metapath 000000 meta path finder
00 sys.path_-hooks OO 00OOO path entry finder O 0O O

O0O0COCOOO PEP3020PEP4200 00 PEP45S1 0000000000

floordivision 0000000000 OOO0OOOOOOfloordivisionOOOO //0000000 11 // 4
020000 floatO truedivisionOO OO 2.750000000 (-11) // 40 -2.750 0000
000000 -3000000000000000 PEP2380000000O0O0O0O

function (00)000D0O00O0O0O00D0O0OODOOOOOOOOOODOO0OOD OD0DOD OOOOOOOOO
O00000D0ODOO0O0O0O0000000000000000o00O0OdOfunction000O0O0O0O0OOO

function annotation (00O O)O00OOO0O0O0O00O0OOO annotation 00O 0O

0000od0opbOoOoOooO00obD Oo00oDO O0U0oDOOo0OO0:000OD00O0O00 200 intO0oQOO
goboobodbbdob intgoboobboobuoobooooba

def sum_two_numbers(a: int, b: int) -> int:

return a + b

000000000000D function0O0OO0OOO0OOOODOO
00000000 variable annotation, PEP484 0 000000000

_future.. 0000000000 0000O0O0O00O00O000O0O0OOOOOOOOOOOOOOOOOO
gboooooogoo

_future__ 000000 mport 00000000 DOOODOODODOOOOOOOOOOOODODOOOO
gbooooooboobobobooooooog:

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

garbage collecton (0O O0OOOUO0OOOUO0)00U0OOUODOUODOUODOUODOUODOUODOUOO
Python0OOO0O0O0O0D00O0O00000O0O0O0O0O0O0O0O0O0O0O0O0OOO0OOOOOOOODOOOOO
ooooboboooobooooboooobobOoOo gecdobOOOO0OOOOObDOOOOO

generator (DO OO0O0O) generatoriterator 000000000000 OO00OOCOODO yieldOdDODO
00000000D0yielddDOO for 000000000 ODONnext () 00000 10000000
00o0oo0oooooooooooooooooon
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https://www.python.org/dev/peps/pep-0451
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coboobooboooboooooooobOOoO0ooOOo obbooboooooobO ooooooooon
cooobooooobooooooooooOOooooboOoobobooooobooOoboOooOooboboOon

generatoriterator (0OO0OO0O0OO0O0O00OO)generator 0000000000000 OOOO

yieldOOOOOOODOO @MOOODOOOO0O0 wyOOOOOO)OODODOOOOOOODOODO
ooooooooooooooooo oo0oooooooooooooooooOb0 (0000000
oooooooooooooooooooooo)o

generator expression (000000 O0)0000000O0O0O0OO00O0OO0ODOOO0OOOOOOOOODO for
goboobboobboo iftbogbboobobooobooobooboboooboooboon
gobooboooboono:

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

generic function (0000000 0)000000O0OO0O0OO0ODOOUOOUOOOOOOOOOOOOOO
gboooooooobogboboboboboooooooobooobooboboon

single dispatchd functools.singledispatch () OO0OOOOPEP443 0000000000
GIL  global interpreter lock 0000000000

global interpreterlock (000D O0O0O0OO00O0O0OOO0OO)CPython 0000000000 D0OOOOOO
Python OO0 OO0O0OO (bytecodey DO DODOODOODOODOODOODOOOOOOOOOOOOOODOO
00000 (ict000000DOO0DO0OO0ODOO)YODOOODODOO0DOO0DOO0OO0DOO0OOOO0OOOOO0
O00O0O0OO0OU0O0UOUoOCpythonOOOOOOO0OOUOOODODODOODOODOOOOOOODOOOOOOO
goooooooooooobobbbobobbobobbotbodddooooooooooobbon
gboooooooooogd

gobooboobbooboobooobooboooboobbooboboobboobbooboo
Oo0oUooo GILO0oo0oU0Uooooo0ooooooOoorvoooooooo GILoooooo
gooo

ooorooooobooooooorbobooooooo(@ooboooboboOoooooooooDoooOoboonD)Oo
coooboooobooooobooooooooooooooooooboooooooooooooboboOooon
coobobooobooooboooooooooooooooooooooooooooooooboOon
oooooooooog

hashable (00D00O00)00C0CO0O00 0OO00O0OOO0OOOOOOOOOOOOOOOOOOOOO
(_hash._ () 0000000)I00000000000000OO (_eq() 0000O000)0000O
00000000000000000000000000000000000000000

coobobooobooooobooooooooooboobooboooOoobooOooooOoOoOooOooOooOooboboOooon
oooooooooooobbooooooo

Python 0O OO0OD0OOOOOOOOOOOOOOODOOOOODOOO;ODO00DOO00DO0ODO (OO
o0b0000OO0)OooOooOOoooOOobOOobOOoODOoOO0O0obOOobDOoODOoOO0OOobOOoDOooOOoboboOoDOo
gcoodooOooOooboOoOooUoOOdOoOoUbDOoO0ooO0 oDboooOo)yoogooboooUoDbooogo
gobdid() bogooooo
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IDLE Python 0O OO OOO (Integrated DeveLopment Environment) 0 O OIDLE O Python 00 00000
gboooooooobobobobooooooobobobooo

immutable (D00DODO0OO0OD0)00000O00O00O0OO0O0O0OO0OOOOOODOOOOOOOOOOOOOO
coooboooobooooobooooooooooOooboOoOooOooOoOobooOooooOoOoOoOooOboOoobOboOooon
ooooobooooobooooooooboooboooooooOobDOobDOobDOoobooboooOoOoDOoDOoDbOon
coooboooboooobooooOooOoOo0oOobOboO0O0ObOboO0oOobOOoOoOoOoOOoOoOOOOoOoDn

import path  path based finder O import 00 000000000000 (@O0 path entry) 00000
import 00000 0O00ODO sys.path00D0O0O0OO0OO0OOO0OOOODOOOCOOODOUOODOODOO
_path__00400O0Ooogo

importing 00000000 PythonOOOODOOOODOODO PythonOOOUODOOOODOOOOOOOO
importer 000000000000 OOO0OOOODO finderQ loader 00000000000 O0OOO

interactive (0DO0O)Python D000 0U0O0O0OO00O0O0OODOOODOOOODOOOOOOOOUOO
oooboooobooooboooobo0oobodn pythonOOOoOooooOoooOoOoooOOoOOO
(COoooDoOooOoOOooOoOoOoO PpythonOOOOODOODOOOOOOOOCOOODOOOCOO)
ocooooooooooooooobooboooooooOoDbOoOobOoboobooboooOoOoDOoDOoDbOon
(help(x) OO0O0O0O0O0O0O0O0O0O0)O0O0OO0OO0OO0OOCOOOOODODOO

interpreted Python 000 000000000000 00000OO0O0OODOOOOODOOOO (MODOOOO
coooooodoooOooooooboOooboobo)boooOooOooooo0oooOooDogboobooo
goobooboobbooboobooobooboooboobbooboobbobbooboo
gboooooooooobgooboboboooooboooooobobobobobooooobooobooDo
00000000000 0DOOO00D0ODOO0D000O00 (nteractiveyDOODOOOOOOO

interpreter shutdown PythonO00O O 000000000000 OODOOOOOOODODOOOOOODOODOO
cooooooboooooooooooooboobooooooooboooooooooooOoobboOooon
0000000000000 OOOOoOOOg (garbage collectoryD0 00000000 OOOOOO
OO0OOCOCOOOOOODoOO weakref 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0OO
gooooooooooooooooooooooooogooooooooog@ooooogo
0000000000 waningO0OO0)0O00O0O00OO0O0OO0O0OOOOO

goboboobobbooobbooobboobDbh .main__g0DOOooobOooobobOOoOobDbDOO
oboooooooooog

iterable (0O O0O0O0O0O0OOOO0)0D0O0OO0O00 1000000000000 00OOO0OOOOOOOOOO
O0000@ist, str,tuple0000)00000000C00O0 dictO0 OOO0OOOOOOO
O0D0000o0oD0o0o0ooo0oD00 o000 SequenceDODDOOOODO _iter__() OODODODO
_getitem__() O000O0OOO0OO0ODOODODOOOOOOOOODOODODO

00000000000 for0O0ODODUOODDOODODOOOD (ODO:D0D00D00O0OODOOODO
o0o00o0ooO0o0oo0obO00oo0bO0o0obobO0)bboOooODOO00 (zip(),map(),...) O0ODOOODOOO
gobooobbooobbioonDb iter() U0bbOO0oO0ODDbOO0OO0ODOOODLDOOODDODOO
gbooboooooooboboboboboooooooobooboboboboboooooboobooDbo
oobobd iter() DDOOODODOOODODOOODODDOOOODOOODODDOOOODODOford
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00000000000 oooooooo00oo00o0o00oo0oooooo0oDooooDoooon
000000000 (terator), 00000 (sequence), 000000 (generator) 0000000000

iterator (000O00)0000O0O0000OO00OO0O0O0ODO0OOOO0OO0DO0O0O00 _mext__() 000000

OO00O0O0O00(@OUOOO00O000O next() OODO)OOOODOOODOOOOOOOOODOOO
gb0b00oo0ooboOobg stopIteration0U0O0O0O00D0OO0O0OO0OOOOOOODOODOODOODOO
O000000000000 _next__() UOOODOODO StopIterationd00O000O0OOO0OOO
goboboooobbooooobbibooon dter__() 00D bOOOOO0OO0ODDODOOOODDDO
00000000 terable 000000000 COO0O0O0000O0OO0OOODOODOOOOOOOOOOO
0000000000000 (11ist0000)000000000D0D00000 iter() 0O00O0OOO
goobboodn forbboobbbooobbboooobbbooobbbooobnbbOoo
gbooooooooobooboboboboooboooobooboboboboboboobooooDo
gobogboobobuoobboooboobboon

000000 typeiter 000000

key function (0D0DO0D0)00000O0O0OO0OOOO0OODO0OOOOOOOOOODOOOOOOOOOOOODOO

0000000 (callabley DOOOO0OO locale.strxfrm() O0000O0O0O00O0O0O0COOO
goboobooobuoobbooobooboboon

Python 00O O0OO0ODOOCOODODCOODOOUODOOOUOODODUOODOOODOOO
min (), max (), sorted(), list.sort (), heapg.merge (), heapg.nsmallest (), heapq.
nlargest (), itertools.groupby () DOOOOOO

000000000000 00000D00OD00D str.lower() OODODOODOOODOODOO
obooboboobobOobobobob0obUobobobUobUobUblambda v (rf[o7,
r(2]) 0000 lambda 0000000 DOO0OOO0OODODOOODODOO operatordgonononO
attrgetter (), itemgetter (),methodcaller () 000 3000000000000 0O00OO
0000000000000 00O0OOogon SettingHOWTOOODOOOODOOOO

keyword argument 000 O0O0O0OOOOOODO

lambda (000)000000000000000000O0O0OD0O0OO0OO0O0OO 1000 (expression) O

0000000000000 000 lambda [parameters]: expressionO0O0O

LBYL 00O0O0O0ODO0OO (look beforeyouleap)l 0000 0000000000000 O0D0OOO0OOOO

list

O000000000000000 (precondition 00000000 EAFPOODOODDODOOOOO if
ooooooobbooooooooon

coooooOooOooOoO0oooOoOoLBYLOOOOOO o000 roorobooogooooooo
ooooopobbbbO0O0dddif key in mapping: return mappinglkey] DOOO0O
00000000000 00Do0oO0OC00O mapping00 keyOOODODODOODOOODOOOOOOOO
000000 EAFPOO0DOOODODOOOODODOOODOO

OOoO0)PythonOOOOOOODODOODO (sequenceyDO0O0DOODOOOOOOOOOOOOOODOO
oooooooOoOo0O0O0D (aray)DO0OODOODOOODOOODOOOOMDDOO

listcomprehension (000000 0)0000OO0O0DO0OO0OO0OD0O0O0O0O0O0OOOOOOODODOOOOOO

0000000000000 0D0O00D0O000 result = ['"{:#04x}'.format (x) for x in
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range (256) if x $ 2 == 0] 00000000 255000000 160000 (0x.) 0000
Cob0O0o0b0o0o0o0oo0O0o0obO0oOo if0000000000 1£f0000000 range(256) OO0
oooooooooog

loader 0000000000 0OO0OOOOOO loadmodule() 0000000 ODOOODOOOOOOO
O00O0COC0OOO0O0ODOOD0ODD0O0OO finderDODODOOOOOOOO PEP 30200 abstract base class
00000 importlib.abc.Loader 00 O00OOOOOOMO

mapping (DO0000)00O00OO0D0O0OO00O00O0O0O0O0OQO Mapping O MutableMapping O OO
00000 o0oooobooobooo0oboooooooobooobooooooooboOod dict,
collections.defaultdict, collections.OrderedDict, collections.Counter OO
oo

meta path finder sys.metapath 000000000 finder. meta path finder O path entry finder O 0 O
gboooooooogoog

metapath finder 0000000000000 importlib.abc.MetaPathFinder D00 000
oooo

metaclass (00 000)0000000000000D00OO0O0O000OO0D0OOO0O0OOOOOOOOOOO
cooooooboooOoOooOooOoooo300oooooooo00oobooooooooDboOooo
ooooooooooooooo@o:0o0boo0)00ooooooooooOO0O000nOPython O
gbobooooooobobobobobooooooooboobobobobobooooooboobooDbo
goodoooooooobobobooboboooooooobobobobbobbbobobooooooooooo
goobooboobobooboobbooobooboooboobboboboobbobDbooboo
obooooooboobOoboboobooooooobobobooooon

000 metaclasses 0 000000000

goboo (@ooo)obooOoO0OoOOoO0U0bOOO0U0bDOO0U00OOOoUOOOOO0ODOO0ODODOOODbOOOn
OO0000O0o0ooOOo0o0oDOoO00oDO0o0ooOo0on0n (argumenyD000O0O0OOOO@MOOODO
0000 self000000)Y 0000000000000 OCOOCOOOOOOO

method resolutionorder (0000000 0)000000O00O0CO0O0O0O0OO0OO0OOO0OOCOO0OOOO0O23
OO0 PythonODODOOOOCCOCOOOCOOUOOOUOUOOOOOOOO The Python 2.3 Method
ResolutionOrder 00O 0O00O0O0OODODO

module (DOO0OO0O)PythonODOOOODOOOODODOODODOODODOODODOOOOOODODODOOOO
Python 000000 DOOOOCOOOOOOOOODOOOOOO importing0000O0O0OQO Python OO
ooooooon

gboooogboboboooog

modulespec 0000000 0O0OUODODOOUODOOUODDODODUOODODUODODDODODUDOODODOOOO
importlib.machinery.ModuleSpec 00O0OOOOOOO0O

MRO method resolution order 0000000000

mutable (0000OO0OO0)0000O0OO0OOOO0OOOOOOO id() O0O0OO0OOOOOOOOOOOOOOO
000000 (immutabley DO OOD0OO00O0OOO
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namedtuple (0000OO0O0O0)0000000000000000000O0O0O0O0O0O0O0O0O0O000000
00000000 (OO0 time.localtime() 0000000000000000000 yearO
0t[0]000000000000000000¢t.tmyearJ00000000000000000
00000)d

0000000000 time.structtime 00000000000 DDOODOOOODOOOO
000000000 bbO00o0oU0b0bbOoUoUobDbbOOOd collections.namedtuple() O
00oD0o0o0doOOo0oodooU0ooD0oo0oo0o0oo0ooDoUooooDoUooDOoooDooDooooon
Employee (name="'jones', title='programmer') 0O O0OD0DOO0ODOOODOOOO (self-
documenting representation) J 000000000000

namespace (0 O00OO)0000O0OOCOOOO0OOOOOODOOODOOOCOODOOODODOODOOO
gooood0o0 (obo0oOo)bodoodooOU0oDU00oDbDU0o0oUOUOoDODUOOoDUODOoOoDDUOODOO
ooooooooobOooobOooOoooOOoOoobDOoOoobDOoOooOOoOoobDOoOoobOOooDOoOobo
00000000 builtins.openl os.open() DO OOOOODO0OODOOODOOOOODOO
0000000000000 000D00o00ooDoo0ooooDoo0oooo0ooDoooooDooon
O000random.seed () 0 itertools.islice() O0O00O0OO0OO0OOOOOO0O0O0O randomO
itertoolsU00OO0O0OOODOODOODOOOOO

namespace package (00 0000000)000000000000O0O0O0OO0OO0O PEP 420 package
0 Namespace package 00 000000000000 _init_.py 0000000000 regular
package 0000000

module 00O ODODOOOOO

nestedscope (00 UJO0OOOUO0OO)UOOOOUOOOUOOOUDOOUOUDOOUODOOOUOOUDOOO
ooooooooooooboboboooooooobDobDOobOobOobooooobooobooDbOon
coboOobOoO0oobO0oO0oooOoocobooOoboOoOOobOOooOobOOoOoOOoOoOoOoOoOoOooboOobooon
coooobooooboboooooooOoooboOoooboobooooboobOoooOooDOobDOobOOoDbOon
OO0000d0obo00obo00obofdd nonlocal0O00OO0O0OOOOOOOOO

new-styleclass (000 00000)00D0OD0DO0OD0D0O0DO0O0DO0O0DO0OO0OODO0OOO0OO0OO0OO0ODOOOOOOOO
O000000 Python OOODOCODOOOODOOOOOODODOO _slots._OO0D0ODOOODOO
_getattribute__() 00000000000000000000 PythonOOOOOOOOOOODO
goobogoo

object (DD UDUUOO)ODO (IUOOD)ODODODOODOUODUOOOD(@M@OODO)OODODODODOODODOOOODOO
O00OO0Q0OD0DOODO (mew-snleclass)yDO00OO0O0OOOOOOCOO

package (00 000)0000000000000O0O00O0O0O0000000000 module 00000
000000000000 _path._ 00000 PythonOOOOOOOOQ

regular package O namespace package 0000000000

parameter (000)0000000 O00@ 0000 )0000000000O0O0O0 000 COOOOOO
goooo soooooo:

- JO00OO0O0OO0OO0OOOO:00O00O0O0CO0OOOO0OOD OOOOODOOOOOOOOOOOOOO0OO
0000000000 foo0 bar 0000000000000 O0O0O0O00OO:
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def func(foo, bar=None) :

0o00o0:0000pooooOooOo0o0000C0C0O0C0OOPythonD D0 O0O0OOOODOODOOO
g0oo00o0o0o0oOO0DO0O0OoO0DOO0bOOo0OOoO0bOOoO0ODODOObOOO0 (@:abs())OnoO
ogno

goooooOo:0oo0o00b0obO0oo0obObocOobboO0obOboOooboOoboo0obooOoobOOoOoDOOoOoDbOonoO
000000000000000 kwonlyl 0 kwoonly2000000000000O0DOODODO
gobodooboooobooo =0o0og:

def func(arg, *, kw_onlyl, kw_only2):

goo0o0:(boo00oO000obOO0bOO0O00o0b0O0obOooOOoOooOobO)ODoooobOOoDooooo
goooboobobooooobobooobobobOob argsO00DbODOO0ODOOD x0O0O0OO
goboboboobo:

def func(xargs, =**kwargs):

ooooo0ooo0:.(@oo0ooo0oooooOooooooooooooooooOo)oooooon
ooo00000000o0O00000000O0O0O00000000000000 kwargsO OO0
gooboobOo »~0000b0obobooobogoon

cooobobodoobooooboooooooooooooooooooooooooooooooboboOoon
ooo

000 OFAQU DO0D0ODO0D0O00O0O0D0O00O0?Oinspect.Parameter 00O O function OO
OO00OOPEP36200000DOOO0OO

path entry path based finder O import 0000000000 importpath00 10000000

path entry finder sys.path_hooks O 0O O callable (path entry hook) D0 00O finder 00000000

pathentry 0000000000000 O0O0OODOOODOO

goooobbbbboodooooobbbbbibOUl importlib.abe.PathEntryFinder
gboooooogooo

path entry hook sys.path hook 000000 callable 0000000 pathentry 0000000000

O000000000D0000 pathentry finder 000000

path based finder 0000 OO meta path finder 0 1000000000 importpath0 000000

path-like object An object representing a file system path. A path-like object is either a str or bytes ob-

PEP

ject representing a path, or an object implementing the os.PathLike protocol. An object that sup-
ports the os.PathLike protocol can be converted to a str or bytes file system path by calling the
os.fspath () function; os.fsdecode () and os.fsencode () can be used to guarantee a str or

bytes result instead, respectively. Introduced by PEP 519.

Python Enhancement Proposal JPEP 0 OPython OO0 00000000000 OOOOOOOOO
PythonO0OOOO0OO0OO0O0O0O0O0OO0OOOOO0O0O0OOOOOOOOPEPOOODOOOODODOOOOO
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ocooooooooooooo @mo)ooobooooooo

PEPOO0000O0O0OODOOOOOOO0O0O0O0OOODOOODODOO0OO PythonOODOOOOOOOO
OooobOoooooo0oooOoooOooOoboOoooOOcO0OoPEPOOOOOOODOOOOODOOOO
coooboboooobooooooooOoobooOoOobboOooobooOono

PEP1O00OO0COOOOOOO

portion PEP 42000 000000 Unamespace package 1000000000000 (zipOOOOOOO
0000oo000oo0)l1oo0000o0oo000o0oo00ooo

positional argument (CO0D0) 000 0000000000

provisional APl (00O APhHOOO0O0O0O0O0OO0O0OO0OO0O0OO0DO0O0OO0DOO0OO0O0OooOOooooooooo
oooooooobooooooooooooobobooooobooooooooobooooooOooDbbOooon
oooooobooooooooOoooooooOoo@ooooboOoooooooooo)0oooboOoo
0ooo0oooooo00ooooo00oooOo000o0D -000 APIODOCOO0OO0O0ODOCODOO0
cooboboooboooooooooooooobooooo

OO APIODOOO0ODOO0ODOOOOOOO0OOO0ODOOOODOO0O0ODODOO0ODOOOOODOOOOn
gbooooooobooboboboooo

gogooboooobobdooobobbooobbbooobbbooobbbooobbbooobbo
0000000000000 0OU0OUOUOU PEP4IIODOOODODOOOOO

provisional package provisional API 0000000000

Python 3000 Python3.x 0000000000000 OOOOMPython3 000000000000 DOOO
gooooo)’py3k’000O0O0O0OOOODOODOO

Pythonic 000000000000 O0O0O00DO0O0OO0O0OOUOOOPYthon0O0O0OODOOOOOOODODOO
0000000000 0o0o0OPbPython00 0000000000 forODOODOOODODOOOOOOO
0000000000000 000000O0O0O0O0O0O0000000000PYthonD OO OOODOO
oooobooooooooooooooooooboo:

for i in range(len(food)):

print (food[i])

OOOOCOOoOoOO PythonicOOODO:

for piece in food:

print (piece)

qualifiedname (000)00000O0O0O0O0ODOOOCOOOOOOOOOOOOOOOOOOOOOOO
Ooooooooor>00”000000000000 PEP31S5SO0000000000000000
coobooooboooboooobooooooooooogn:

>>> class C:
class D:
def meth (self):

Jooooooo)
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(Cooooooooo)

pass

>>> C.__ _qualname_

lCl

>>> C.D.__gualname

'C.D'

>>> C.D.meth. qualname__

'C.D.meth'

O0O0O00O0000000000000000 (fully qualifiedname) 000000000 00000O
OO000000D0000 email.mime.textJO0O0O0OO:

>>> import email.mime.text

>>> email .mime.text. name

'email .mime.text'

referencecount (00 00O00)0000000000O0O0O0DO0OOOOOOOOOOOOOOUOODOOOO
O0000000D0OO0OC0O000000oooo0O PythonOODODOODOOOOOOODOO CPython
gbobooobobobo sysObobgooobooobobobooboobooboooobobooobo
JO00d getrefcount () DO0OOODOOOOOO

regular package 00000 _init__.py00O000O00000000O0000O packaged
namespace package 0000000000

_slots.. 00000000000 ODOO0ODOOO0OOO0OUOOUOOODOOODOODOOODOOUOOOOO
goooobooboobooobooboobbooobooboboobbooboooboooDoo
gobooboobboobooboboooboobobooboboobobobobooboboobbooboo
gboooooobobobobooooooobooboboon

sequence (JO0U0D0OO0)OO0OOUODOQOUOODOUOODOOUODOUODOOD _getitem_ () O0OOCODOO
0000000000000 _len. () DOOOOODOOO iterable000000000O0DOOOO
00 list, str,tuple,bytes 00000000 dictO _getitem () O __len__() 0OO0O
00000000 0oooooooooon immutable 0000000000000 OO0OOOOO
00 (mapping) 00000000 OOOODOOODOO

collections.abc.Sequence 00O 0O0O0OOO_getitem__() O _len__() DO QOQOO
count () O index (),0 __contains__ ()0 __reversed__() 0O OO0OOOOOOCOODOOOO
0000000000 0000000000000000D00000 register() 0O00OD0O0OOOO
oooooooooooooooo

single dispatch generic function 0000 0000000000000 O0000O0O0O

slice (D00O0)0000O000ODO (sequencey 000000000000 O0OOODOOODOOOO 100
gbobobobobobooooboboboboobobobOob variablename[1:3:5]1 000
Ooo0@O0)o00 sliceO0O0O0O0O0O0O0OOOODOODOOODODO

specialmethod (00000 0)00000000000000000000OO PythonOOOOOOOOO
OooooooooooooOoooc0o0oooooooOoOooO0oOooOoboOoooOob0OoOo 20000000
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OO0O0OC0OO0OOD0ODOO0OO0OO specialnames 1000000000

statement (0)O00OCOOCO (@COOCPO0O0O”)OUODOO0OOOOOOOO O ODOOODOOOOODOO

0o0oo0od0oboo0o0oboO0On if0whiledfordnooon

struct sequence A tuple with named elements. Struct sequences expose an interface similar 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 ().

textencoding 00000000000 O0OO0OO0OO0OOOOOOOOO

text file A file object able to read and write str objects. Often, a text file actually accesses a byte-oriented

datastream and handles the rext encoding automatically. Examples of text files are files opened in text

mode ('r' or 'w'), sys.stdin, sys.stdout, and instances of io.StringIO.

See also binary file for a file object able to read and write bytes-like objects.

triple-quoted string (000 O0O0O0O0O0)3000000000000 ()0000000O0O0 ()0000O
00000000 (00)0000000000000000000000000000000000
0000000010020000000000000000000000000000000000
000 ()O0000000D0000000000000000000000000000000000

type

gooboooobgoo

@)PythonOOOOOODOOODOODOODOODOODOODOOOODOOUOOODODOODDODODOOO
oobobbO0o0ooobobbiouodin _class._ UUOO0OD0ODDODOOOOtype(obj) DOOO

ooooooo

typealias (00D 0O0O0)00O0O00O0OO0OO0OOOOOOOOOOOOOO

goboobodoboboobboobooboooboobg:

from typing import List, Tuple

def remove_gray_shades (
colors: List[Tuple[int, int, int]]) -> List[Tuplel[int,

pass

int,

int]]:

coooooooboooobooooooog:

from typing import List, Tuple

Color = Tuple[int, int, int]

def remove_gray_shades (colors: List[Color]) -> List[Color]:

pass

00000000 typingd PEP484 0000000000

typehint (OO00)00UO0O0O0OO0U0OD0O0OO0ODO0O0O0O0OOODOOOOOUOOOOOOOO annotation

aoo
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ooooo0OO0O0ODOO0OO0 PythonOOOOOOOOOOODODOODODOOOOODOOOODODODOOD
IDEOO0O0OO0OO0O0O0O0O0O0O0O0O000000000000

Type hints of global variables, class attributes, and functions, but not local variables, can be accessed using

typing.get_type_hints ().
00000000 typingd PEP484 0000000000

universalnewlines 0000000000000 O0OO0O0OODOOOOOODOODOODOODOODOO: UnixOOO
00 '"\n'OWindows 000 '"\r\n'OOO Macintosh OO0 '"\r'O000O00000O0O0OOO PEP
2780 PEP 3116 0000 bytes.splitlines () OO0OO0O0OOO0ODO

variable annotation (00000000 D0)0000O0O00O0OOOO annotation O

gobooboobboobooboooboobboobobooong:

class C:

field: 'annotation'

gobboobobooobb ooob boobbooob:-bo0obobbo00b int0gobboo
gobooboogno:

count: int = 0

O0000000000000000 annassign 0000000000
O0000000000000 function annotation, PEP 484, PEP 526 OO0 00O OO OODO

virtual environment OO0O000000OO0000O00O00O0O0000O0O0OO0OOO PythonOOOOOODO
Ooo0oO00oo0o0OoOooocooOoO0oOoOoO0oO0 pythonOOOOOOOOOOCOOOOODOOOOO
Python 000 0000000000000 0O0O0O0OOOOOO

venvUOOOOOOOOO

virtual machine (COOO0OO0)000000OO0O0DOODOOODO0OODOOOOOO PythonODODOOODO
O0OO0OCCOCOOOOOOODO0OO0000000d (bytecodey0OOOOOO

Zen of Python (Python 00 0)Python 00 000000000000 O0OOPythonO0OODDOODOOO
OoOoOOoOOOOOO0OO0O0O00000 ’import this”O0O0000O0O0O0O0CCOOCOO
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0000000000 PythonOD 0000000 DOOO0DOOODODDO OO00ODDOODODOOOO Sphinx
000000 reStructuredText 000000000000 O00O0O0O

0000000000000 0oDoO0OPython 0000000000 0OOOODOOOOODOODODOOOOO
0000000000000 0ooooo0oO00oOg reporting-bugs 0000000000 O0OODOOODOOO
00000000o0!'0D00:000000000D0D000GitHub OO Issue Tracker 00000000 OOMM

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!


http://sphinx-doc.org/
http://docutils.sourceforge.net/rst.html
https://github.com/python-doc-ja/python-doc-ja/issues
http://docutils.sourceforge.net/
http://effbot.org/zone/pyref.htm
https://github.com/python/cpython/tree/3.6/Misc/ACKS
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C.1 PythonO OO

Python 0 19900 000000000000 Stichting Mathematisch Centrum (CWI, https://www.cwi.nl/ 0 0O)
O GuidovanRossum OO0 OO0 ABCOOOOOOOOOOOOOODOOODOOODODOOODOOOODOOd
O PythonOODOOODOOOOO GuidkoOOOOO PythonOOOODDOOOOOOOOOO

199500 Guido OOOO0OODOO0OOO0OO0OOODOO Corporation for National Reserch Initiatives (CNRI,
https://www.cnri.reston.vaus/ 0 0) 0 Python 00 0000000000000 O0OOOOOOOOOOOOO

20000 300Guido O PythonO O OO OO OO DO BeOpen.com O O O O BeOpen PythonLabs 0 000 00O
OO0COO0OO0O0 1000 PythonLabs O O O O Digital Creations (0 O O Zope Corporation, http://www.zope.com/
00)O00OD0OOO0O0O0OO0O0200100Python000000000DOOOOODOOOOOOQO Python Software
Foundation (PSFO https://www.python.org/psf/ D 0)0 000000000 O0OQO Zope Corporation 0 PSF O
gboboobogobobd

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

C.2.1 PSF LICENSE AGREEMENT FOR PYTHON 3.6.9

1. This LICENSE AGREEMENT is between the Python Software Foundation.
— ("PSF"), and

the Individual or Organization ("Licensee") accessing and otherwise.
—using Python

3.6.9 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 3.6.9 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 3.6.9 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 3.6.9 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
3.6.9.
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4. PSF is making Python 3.6.9 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 3.6.9 WILL NOT INFRINGE ANY THIRD PARTY RIGHTS.

5. PSF SHALL NOT BE LIABLE TO LICENSEE OR ANY OTHER USERS OF PYTHON 3.6.9

FOR ANY INCIDENTAL, SPECIAL, OR CONSEQUENTIAL DAMAGES OR LOSS AS A.
—~RESULT OF

MODIFYING, DISTRIBUTING, OR OTHERWISE USING PYTHON 3.6.9, 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 3.6.9, 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
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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,
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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.
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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.

C.3 Licenses and Acknowledgements for Incorporated Software

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

porated in the Python distribution.

C.3.1 Mersenne Twister

The _random module includes code based on a download from http://www.math.sci.hiroshima-u.ac.jp/~m-mat/

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

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

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

or init_by_array (init_key, key_length).

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

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

are met:

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

(oooooon)
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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

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

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

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

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE PROJECT AND CONTRIBUTORS "~ "AS IS'' AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. 1IN NO EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE
FOR 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

(ooooooo)
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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

C.3.3 Floating point exception control

The

source for the fpect 1 module includes the following notice:

\

Copyright (c) 1996.
The Regents of the University of California.

All rights reserved.

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

copies of the supporting documentation for such software.

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

DISCLAIMER

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

endorsement purposes.

C.3.4 Asynchronous socket services

The

asynchat and asyncore modules contain the following notice:
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Copyright 1996 by Sam Rushing

All Rights Reserved

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

permission.

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

C.3.5 Cookie management

The http.cookies module contains the following notice:

Copyright 2000 by Timothy O'Malley <timo@alum.mit.edu>

All Rights Reserved

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

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

pertaining to distribution of the software without specific, written

prior permission.

Timothy O'Malley DISCLAIMS ALL WARRANTIES WITH REGARD TO THIS
SOFTWARE, INCLUDING ALL IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS, IN NO EVENT SHALL Timothy O'Malley BE LIABLE FOR
ANY SPECIAL, INDIRECT OR CONSEQUENTIAL DAMAGES OR ANY DAMAGES
WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THIS SOFTWARE.
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C.3.6 Execution tracing

The t race module contains the following notice:

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

Python 2.2 license.

Author: Zooko O'Whielacronx

http://zooko.com/

mailto:zooko@zooko.com

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

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

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

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

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

distribution of the software without specific, written prior permission.

C.3.7 UUencode and UUdecode functions

The uu module contains the following notice:

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

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

Modified by Jack Jansen, CWI, July 1995:

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

— Arguments more compliant with Python standard

C.3.8 XML Remote Procedure Calls

The xmlrpc.client module contains the following notice:

The XML-RPC client interface is

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

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

and will comply with the following terms and conditions:

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

prior permission.

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

C.3.9 test_epoll

The test_epoll module contains the following notice:

Copyright (c) 2001-2006 Twisted Matrix Laboratories.

Permission is hereby granted, free of charge, to any person obtaining
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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.3.10 Select kqueue

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

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

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

modification, are permitted provided that the following conditions

are met:

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

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS " "AS IS'' AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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C.3.11 SipHash24

The file Python/pyhash. ¢ contains Marek Majkowski’ implementation of Dan Bernstein’s SipHash24 algo-

rithm. The contains the following note:

<MIT License>

Copyright (c) 2013 Marek Majkowski <marek@popcount.org>

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.

</MIT License>

Original location:
https://github.com/majek/csiphash/

Solution inspired by code from:
Samuel Neves (supercop/crypto_auth/siphash24/1little)
djb (supercop/crypto_auth/siphash24/1little2)
Jean-Philippe Aumasson (https://131002.net/siphash/siphash24.c)

C.3.12 strtod O dtoa

The file Python/dtoa. c, which supplies C functions dtoa and strtod for conversion of C doubles to and from
strings, is derived from the file of the same name by David M. Gay, currently available from http://www.netlib.

org/fp/. The original file, as retrieved on March 16, 2009, contains the following copyright and licensing notice:

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

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

*

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

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

* purpose without fee is hereby granted, provided that this entire notice
* 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 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.
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*

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

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-core@openssl.org.

OpenSSL License

/% === - - - -

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

* are met:

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

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

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

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

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

* software must display the following acknowledgment:
* "This product includes software developed by the OpenSSL Project
* for use in the OpenSSL Toolkit. (http://www.openssl.org/)"

% 4. The names "OpenSSL Toolkit" and "OpenSSL Project" must not be used to

* endorse or promote products derived from this software without
* prior written permission. For written permission, please contact
* openssl-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.

(oooooon)
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*/

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.

This product includes cryptographic software written by Eric Young
(eay@cryptsoft.com). This product includes software written by Tim

Hudson (tjh@cryptsoft.com).

Original SSLeay License

Copyright (C) 1995-1998 Eric Young (eay@cryptsoft.com)
All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com).
The implementation was written so as to conform with Netscapes SSL.

This library is free for commercial and non-commercial use as long as
the following conditions are aheared to. The following conditions
apply to all code found in this distribution, be it the RC4, RSA,
lhash, DES, etc., code; not just the SSL code. The SSL documentation
included with this distribution is covered by the same copyright terms

except that the holder is Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such any Copyright notices in

the code are not to be removed.

If this package is used in a product, Eric Young should be given attribution
as the author of the parts of the library used.

This can be in the form of a textual message at program startup or

in documentation (online or textual) provided with the package.

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

(ooooooo)
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* 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 :-).

x* 4. If you include any Windows specific code (or a derivative thereof) from
* the apps directory (application code) you must include an acknowledgement:

* "This product includes software written by Tim Hudson (tjh@cryptsoft.com)"

* THIS SOFTWARE IS PROVIDED BY ERIC YOUNG ""AS IS'' AND

* ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE

* IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
* ARE DISCLAIMED. 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. i.e. this code cannot simply be

* copied and put under another distribution licence

*

[including the GNU Public Licence.]
*/

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

(ooooooo)
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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-1libffi:

Copyright (c) 1996-2008 Red Hat, Inc and others.

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

the following conditions:

The above copyright notice and this permission notice shall be included

in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "~ "AS IS'', WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

C.3.16 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) 1995-2011 Jean-loup Gailly and Mark Adler

(ooooooo)
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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

jloup@gzip.org madler@alumni.caltech.edu

C.3.17 cfuhash

The implementation of the hash table used by the t racemalloc is based on the cfuhash project:

Copyright (c) 2005 Don Owens
All rights reserved.

This code is released under the BSD license:

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

are met:

* Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

* 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.

* Neither the name of the author 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 COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

Jooooooo)
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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.

C.3.18 libmpdec

The _decimal module is built using an included copy of the libmpdec library unless the build is configured

——-with-system-libmpdec

Copyright (c) 2008-2016 Stefan Krah. All rights reserved.

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

1. Redistributions of source code must retain the above copyright

notice, this list of conditions and the following disclaimer.

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

documentation and/or other materials provided with the distribution.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR AND CONTRIBUTORS "AS IS" AND

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

OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE.
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Copyright 2000 BeOpen.com. All rights reserved.
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