AVNINN WD NX1An

DMINN DYYOMY MITD YV T :3 Vww

:NaD NNMPD
http://en.wikipedia.org/wiki/List_of_board_games
http://he.wikipedia.org/wiki"¥X'NDap.
http://en.wikipedia.org/wiki/Chili_pepper
Madhur Jaffrey, Indian Cookery, BBC, 1984. (1994 n»May nnTnn)
Andreas Viestad and Mette Randem. Where Flavor was Born: Recipes
and Culinary Travels along the Indian Ocean Spice Route, Chronicle
Books, 2007.
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My

D1MDN XD DM2AN NXI1AP PINNY 1WaNN set D1awn °

our_set = {‘tiddlywinks’, ‘whacamole’} TINIAP DWW NN @
their_set = {'narro’, ‘mixedpickles’}

‘narro’ in our_set NDIMY °
S = our_set.union(their_set) TMNIX *
their_set.add(‘balderdash’) 12N Napmn °
s.remove(‘mixedpickles’} N2'N NDN e

s = set(“to be or not to be”) TNTDN NX1AP NN »
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "copyright", "credits" or "license ()" for more information.
>>> our_set = {'tiddlywinks', 'whacamole'}
>>> our_set

{'tiddlywinks', 'whacamole'}

>>> their set = {'narro', 'mixedpickles'}
>>> their set

{'narro', 'mixedpickles'}

>>> 'narro' in our set

False

>>> 'narro' in their set

True

>>> s = our set.union(their set)
>>> s B B

{'narro', 'mixedpickles', 'tiddlywinks', 'whacamole'}

>>> their set.add('balderdash')

>>> their set

{'narro', 'balderdash', 'mixedpickles'}

>>> s.remove ('mixedpickles"')

>>> s

{"narro', 'tiddlywinks', 'whacamole'}

>>> our_ set.remove ('mixedpickles')

Traceback (most recent call last):

File "<pyshell#12>", line 1, in <module>

our set.remove ('mixedpickles')

KeyError: 'mixedpickles'

>>> s = set("to be or not to be")

>>> s

{|n|, 't', ve|, lbl, ' v, lol, er}

>>>



set Dy Ty

immutable mn5 2N va S

mutable N1N set D1aLN LPMIIN
(MY M2ya12 'K 1271) immutable p1 ,nmMT D1aw NN frozenset

(... ,NINMYN M) Mya naan ny we

225 2 NNN XD NNMa) for N5 set-2 ©12'RN 52 DY MaYD IWwaN
ownd .(ATon

for elem in our_set:
print(elem)
0Nw52 1TD1) our_set-1 012NN NN DN

len(our_set) :TIX12P2 D12'NN 190N



NoMn Nnya

D1N) QDIN N2 PNND DX e

M2l 7 + (N5M) NNANN 101N qQDINA LMa DD
(N>Mn vrra)

TIININ MO1WAN NN IWaAND N @
insert(key, data) qDIND D19 NaPIn e
data = search(key) NNanNn a5y LA NaAdY -
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dict D12'VN LPMAIN - NOM PYNNS NI DI W 1A .

DIPNI DY NNANN T DY X1 LMAd NYANY P ,NN'WID NMT NI DPMIIN »
AOY DPTINN

our_dict = { } P NOM MNNIN .
our_dict = {'zero’ : O, ‘one’ : 1} D2V DY oM DINNIN »
our_dict[key] = value DM9 NaDIn o
our_dict[two’] = 2 TNNTY

data = our_dict[key] D1 NAYOW .
digit = our_dict[‘zero’] NN

del our_dict[key] DM NPNN *

del our_dict['two’] NN
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> our _dict = {}

>>> our_dict

{}

>>> our _dict = {'zero' : 0, 'one' : 1}
>>> our dict

{'one': 1, 'zero': 0}

>>> our dict['two'] = 2

>>> our dict

{'one': 1, '"two': 2, 'zero': 0}
>>> digit = our dict['zero']
>>> digit

0

>>> our dict['two']

>>> our dict

{'one': 1, 'zero': 0}

>>> our dict['two']

Traceback (most recent call last):
File "<pyshell#10>", line 1, in <module>
del our dict['two']

KeyError: 'two'

>>> 'one' our dict
True

>>> r key our dict:

print (key, " : ",our dictl[key])
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> our _dict = {}

>>> our_dict

{}

>>> our dict = {'zero' : 0, 'one' : 1}

>>> our dict

{'one': 1{ 'zero': 0}

257 our derlitwoll = 2 immutable MY 2N LN Y Nnann .
{'one':_l, 'two': 2, 'zero

>>> d%g%t = our dict['zero

077 et immutable 1 mutable nPn> 512 7vn e
>>> our dict['two']

>>> our_dicE

{ '+ 1, 'z '+ 0} i

ome b mutable N1 dict D1aLN LPMAX e

Traceback (most recent call Lao.;.
File "<pyshell#10>", line 1, in <module>
del our dict['two']

KeyError: 'two'

>>> 'one' in our dict
True

>>> for key in our dict:

print (key, " : ",our dictl[key])
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin
Type "copyright", "credits" or "license ()" for more information.
>>> ingredients = {}
>>> ingredients|['shakshuka'] = {'tomatos', 'eggs', 'garlic', 'green chilli', 'paprika
', 'white pepper', 'salt', 'vegetable oil'}
>>> ingredients|['satay lembu'] = {'beef sirloin', 'cucumber', 'onion', 'lemongrass’',
'garlic', 'shallot', '"turmeric', 'galangal', 'cumin', 'tamarind paste', 'peanuts', 'salt
', 'peanut oil'}
>>> ingredients['til ke aloo'] = {'potatos','cumin seeds', 'black mustard seeds','
sesame seeds', 'Cayenne pepper','lemon', 'salt', 'vegetable o0il'}
>>> print (ingredients|['satay lembu'])
{'garlic', 'cucumber', 'onion', 'turmeric', 'lemongrass', 'salt', 'peanuts', 'sha
llot', 'galangal', 'peanut o0il', 'cumin', 'tamarind paste', 'beef sirloin'}
>>> for key in ingredients:
1f 'vegetable o0il' in ingredients[key]:
print (key)

til ke aloo
shakshuka
>>>

Ln: 17|Col: 4|
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))

1f dirty[i] !'= " " or i == 0 or dirty[i-1] != " "]
>>> print (clean dirty)
[!le 'O', ' |, |a|, 'h', 'e', lal’ 'd', |.|’ ' 1, IMII |a|, 'k', |e|, v |, |m|,
lyl’ v |, 'd', |a|, vyvl |.|]
>>> clean dirty str = '"'.join(dirty[i] for i in range(len(dirty))

1t dirty[i] !'= " ' or 1 == or dirty[i-1] != " ")

>>> print (clean dirty str)

Go ahead. Make my day.

>>> letters = {c for c in clean dirty if c != " "}

>>> print (letters)

{vyvl 'O', |.|, 'd', |e|, |a|’ 'k', 'h', IMII |m|, IGI}

>>> frequency = {c: dirty.count(c) / len(dirty) for c in dirty if c != " "}

>>> print (frequency)

{'m'": 0.03333333333333333, 'M': 0.03333333333333333, 'k': 0.03333333333333333, 'o
'+ 0.03333333333333333, '.': 0.006606666666666667, 'h': 0.03333333333333333, 'd':
0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}

>>>



AP

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)
(0, 1, 4, 9, 16, 25, 36, 49, 64, 81] \ list comprehension
day.'

>>> dirty = 'Go ahead. Make my

>>> print (dirty) ( ' M )
Go ahead. Make my day. ||St jx n
>>> clean dirty = [dirty[i] for i in range(len(dirty))

1f dirtyl[i] !'= " " or i == 0 or dirty[i-1] != " ']
>>> print (clean dirty)
['G'l lol, | 'l 'al, 'h'l lel, 'a', 'dl, l.ll \} 'I IMU’ |al, 'k', |el, \} |, |ml,
lyl’ 1 l, ldl’ lal, |y|, I.l]
>>> clean dirty str = '"'.join(dirty[i] for i in range(len(dirty))

1t dirty[i] !'= " ' or 1 == or dirty[i-1] != " ")

>>> print (clean dirty str)
Go ahead. Make my day.

>>> letters = {c for c in clean dirty if c != " "}

>>> print (letters)

{'Y', lol’ '-'l 'd', le|, lal’ lkl, 'hl’ 'M', 'ml’ IGI}

>>> frequency = {c: dirty.count(c) / len(dirty) for c in dirty if c != " "}

>>> print (frequency)

{'m': 0.03333333333333333, 'M': 0.03333333333333333, 'k': 0.03333333333333333, 'o
': 0.03333333333333333, '.': 0.06666666666666667, 'h': 0.03333333333333333, 'd':
0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}

>>>



AP

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))
1if dirtyf[i] !'= " " or i == 0 or dirty[i-1] != " ']

>>> print (clean dirty) . .
['G'l 'o'l ! 'l 'a'l 'h'l 'e'l 'a'l 'd'l '°'I ! 'l 'M'I ||St Comprehen8|on

lyl’ ] l, ldl’ lal, |y|’ I.l]

>>> clean dirty str = '"'.join(dirty[i] for i in range(le WDb’ﬂ nﬂD]nJ
1f dirtyl[i] !'= " " or i == 0 d—<wxzroyrT—=xT— 7

>>> print (clean dirty str)

Go ahead. Make my day.

>>> letters = {c for c in clean dirty if c != " "}

>>> print (letters)

{'Y', lol’ '-'l 'd', le|, lal’ lkl, 'hl’ 'M', 'ml’ IGI}

>>> frequency = {c: dirty.count(c) / len(dirty) for c in dirty if c != " "}

>>> print (frequency)

{'m': 0.03333333333333333, 'M': 0.03333333333333333, 'k': 0.03333333333333333, 'o
': 0.03333333333333333, '.': 0.06666666666666667, 'h': 0.03333333333333333, 'd':
0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}

>>>
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))

1if dirtyf[i] !'= " " or i == 0 or dirty[i-1] != " ']
>>> print (clean dirty)
[!le lol, ' |, lal, 'h', |e|, vav, 'd', l.l’ ] |, le, |a|, 'k', |ev, v |, |mv,
lyl’ 1 l’ ldl’ lal, |y|’ l.l]
>>> clean dirty str = '"'.join(dirty[i] for i in range(len(dirty))

1f dirty[i] !'= " ' or 1 == 0 or dirty[i-1] != " ")

>>> print (clean dirty str)
Go ahead. Make my day.

>>> letters = {c for c in clean dirty if c != " "}
>>> print (letters)

35 treed |, MNINNN NITD NN NWARN string.join(list) NRMPN

>>> print {
(m': 0.03 .String T SV MT1an
': 0.03333333333333333, . ": U.UobbbbbobOOOOODOOO /7, 'N': U.U3333333333333333, "Ad':

0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}
>>>
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))

1if dirtyf[i] !'= " " or i == 0 or dirty[i-1] != " ']
>>> print (clean dirty)
[!le 'O', ' |, 'a', 'h', lel, |a|’ 'dl, |.|’ ] v, IMI’ |a|, 'k', |ev, v |, |m|,
lyl’ 1 l, ldl’ lal, lyl’ I.l]
>>> clean dirty str = '"'.join(dirty[i] for i in range(len(dirty))

1t dirty[i] !'= " ' or 1 == or dirty[i-1] != " ")

>>> print (clean dirty str)
Go ahead. Make my day.
>>> letters = {c for ¢ in clean dirty if c != "' "}

>>> print (letters) .
{vyvl 'O', |.|, 'd', ve|, |a|’ 'k', 'h', IMII vm|’ 'G Se‘t Comprehen8|on

>>> frequency = {c: dirty.count(c) / len(dirty) for c

>>> print (frequency) (Set jxnn)
{'m': 0.03333333333333333, 'M': 0.03333333333333333, L ,
': 0.03333333333333333, '.': 0.06666666666666667, 'h': 0.03333333333333333, 'd':

0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}
>>>



AP

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))

1f dirtyf[i] !'= " " or 1 == 0 or dirty[i-1] != " "]
>>> print (clean dirty)
[!le 'O', ' |, |a|, 'h', |e|, lal’ 'dl, 1.1, ' v, lMl’ |a|, 'k', |e|, v |, |m|,
lyl’ 1 l, 'd', 'a', lyl’ I-l]
>>> clean dirty str = '"'.join(dirty[i] for i in range(len(dirty))

1t dirty[i] !'= " ' or 1 == or dirty[i-1] != " ")

>>> print (clean dirty str)
Go ahead. Make my day.

>>> letters = {c for c in clean dirty if c != " "}

>>> print (letters)

{'Y', lol’ '-'l 'd', le|, lal’ lkl, 'hl’ 'M', 'm'l IGI}

>>> frequency = {c: dirty.count(c) / len(dirty) for c in dirty if c != " "}

>>> print (frequency)

{'m': 0.03333333333333333, 'M': 0.03333333333;3%3\\@(;’[ Comprehensign

': 0.03333333333333333, '.': 0.06666666666666667, 'h' )
0.06666666666666667, 'e': 0.06666666666666667, 'y': ( ((j|()t‘1){1173)

3333333333333333, 'G': 0.03333333333333333}
>>>



AP

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))
1f dirtyl[i] !'= " " or i == 0 or dirty[i-1] != " ']
>>> print (clean dirty)
['G'I lol, ] |, lal, |h|, lel, lal, ldl, l.l’ \} l, IMI, |a|, 'k'[ |el, L} |, |ml,
lyl’ ] l’ ldl’ X 1 ] ] ] ra
>>> elean_dirty 013y NN NIMD siring.count(char) NKMPN
>>> print (clean 1 . b}
S>> print(elea string-2 char Yo
>>> letters = {c for c in clean dirty J c !=1" "1}
>>> print (letters)
{|y|, lol, |.|, ldl’ |e|, lal’ , lhl’ 'M'l 'ml’ IGI}
>>> frequency = {c: dirty.count(c) / len(dirty) for c in dirty if c != " "}

>>> print (frequency)

{'m': 0.03333333333333333, 'M': 0.03333333333333333, 'k': 0.03333333333333333, 'o
': 0.03333333333333333, '.': 0.06666666666666667, 'h': 0.03333333333333333, 'd':
0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}

>>>
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Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> list of squares = [x**2 for x in range(10)]

>>> print (list of squares)

(o, 1, 4, 9, 1o, 25, 36, 49, o064, 81]

>>> dirty = 'Go ahead. Make my day.'
>>> print (dirty)
Go ahead. Make my day.
>>> clean dirty = [dirty[i] for i in range(len(dirty))

1f dirty[i] !'= " " or i == 0 or dirty[i-1] != " "]
>>> print (clean dirty)
[!le 'O', ' |, |a|, 'h', 'e', lal’ 'd', |.|’ ' 1, IMII |a|, 'k', |e|, v |, |m|,
lyl’ v |, 'd', |a|, vyvl |.|]
>>> clean dirty str = '"'.join(dirty[i] for i in range(len(dirty))

1t dirty[i] !'= " ' or 1 == or dirty[i-1] != " ")

>>> print (clean dirty str)

Go ahead. Make my day.

>>> letters = {c for c in clean dirty if c != " "}

>>> print (letters)

{vyvl 'O', |.|, 'd', |e|, |a|’ 'k', 'h', IMII |m|, IGI}

>>> frequency = {c: dirty.count(c) / len(dirty) for c in dirty if c != " "}

>>> print (frequency)

{'m'": 0.03333333333333333, 'M': 0.03333333333333333, 'k': 0.03333333333333333, 'o
'+ 0.03333333333333333, '.': 0.006606666666666667, 'h': 0.03333333333333333, 'd':
0.06666666666666667, 'e': 0.06666666666666667, 'y': 0.06666666666666667, 'a': 0.1
3333333333333333, 'G': 0.03333333333333333}

>>>
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def divisors(n):

""" returns a list of the proper divisors of n
the input is assumed to be a positive int
the output is a list of ints """

return [1i for i in range(l,n) if n%i == 0]

def prime (n):
""" returns True iff n is a prime number
n is assumed to be a positive int """
return divisors(n) == [1]

def perfect(n):
""" returns True iff n is a perfect number
i.e., n equals the sum of its proper divisors
n is assumed to be a positive int """
return sum(divisors(n)) == n

def primes (n):
""" returns a list of the primes up to n
n is assumed to be a positive int """
return [1 for i in range(2,n+l) if prime (i) ]

def perfect numbers (n) :
""" returns a list of perfect numbers up to n
n is assumed to be a positive int """
return [1i for i in range(2,nt+l) 1f perfect(i)]



divisors (n) :

1NAT TV

""" returns a list of the proper divisors of n

+he innnit

ia acaiimed tn he a nnaeitivre int

Python 3.4.1 (v3.4.1:c0e311e010fc, May 18 2014, 00:54:21)
[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin

Type "copyright", "credits" or "license ()" for more information.
>>> m=sm==mmmmmmmemmce———e——cc=c===== RESTART =================
>>>

>>> primes (30)

(2, 3, 5, 7, 11, 13, 17, 19, 23, 29]
>>> perfect numbers (10000)

[6, 28, 496, 8128]

>>>

primes (n) :
""" returns a list of the primes up to n
n is assumed to be a positive int """
[i for 1 in range(2,n+l) if prime(i)]

- perfect numbers (n) :

""" returns a list of perfect numbers up to n
n is assumed to be a positive int """
[i for 1 in range(2,n+l) if perfect(i)]

Ln: 10/Col: 4
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prod(x,y):
X*y
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function D19'LN LPMIN X NX¥PNA 1NNA]

PIMNY DPMIN DA NXIND 1Y NP DX XN 1PXPNA TN
ARIY MNNXK MXNAT IR list X int M2 (data) D2

NP 1TNND DA 1DNIAD NNPNA DIAPD N1 NXPNA
AbpLale)

1IN TD IN NP I¥MD IWAN XTNRD M1 Nrya

AN YN N OY 2'N7) JYNna



11230 MYy



N1A MNMX Ny

MNMpNN YyTNn MMN DY NN X N7
(... ,0WMN ,ANNDI 072N ,NNNN L,0p) DY

INMNMYpn Mmya mp1aL bynNal 1211 1JNINX
.11 M2V

- MN1) N

(VAX21125-11NY) NN XM —

D'LIYa DML —

1N DWNNYNY DMv>a1 MNIvDN —



Pillow nmMapn

T2W DY M1 NP0 M21D NN nMaD T e
PIL NNIPIY NNTMp NP DY NDDI1IAN .NNN
.(Python Imaging Library D ma'n *wKN1)

Mywa (Pillow-2 v 10N P2 ININ DNa e

MNNN NXAP DY NNMIP byNnd ,T725 50N NWY)
0NN S onn DY naxm

:IND N1¥nD 1N Pillow Sy noatm ymn -
https://pillow.readthedocs.org/en/latest/
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>>> m PIL 1mp Image
>>> img = Image.open (" /Users/yrabani/lena.jpg")
>>> img.show ()
>>> img.size
(128, 128)
>>> px = list(img.getdata())
>>> ar = two_dim(px, img.size[l], img.size[0])
>>> px[0]
(226, 161, 119)
>>> px[129]
(225, 161, 117)
>>> ar[0][0]
(226, 161, 119)
>>> ar[1][1]
(225, 161, 117)
>>> for 1 in range(len(ar)):
ar[1] [0] = (255, 255, 255)

>>> new _px = one _dim(ar)
>>> img.putdata (new_ px)
>>> img.show ()

>>2>
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>>> from PIL import Image
>>> img = Image.open (" /Us
>>> img.show () =—
>>> img.size
(128, 128)
>>> px = list(img.getdata
>>> ar = two_dim(px, img.
>>> px[0]
(226, 161, 119)
>>> px[129]
(225, 161, 117)
>>> ar([0] [0]
(226, 161, 119)
>>> ar[1][1]
(225, 161, 117)
>>> for 1 in range(len(ar)):

ar[1] [0] = (255, 255, 255)

>>> new _px = one_dim(ar)
>>> img.putdata (new_px)
>>> .img.show ()

>>>
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Pillow-21 n

>>> from PIL import Image
>>> img = Image.open ("/Us
>>> img.show () =—
>>> img.size
(128, 128)
>>> px = list(img.getdata
>>> ar = two_dim(px, img.
>>> px[0]
(226, 161, 119)
>>> px[129]
(225, 161, 117)
>>> ar[0][0]
(226, 161, 119)
>>> ar[1][1]
(225, 161, 117)
>>> for 1 in range(len(ar)):
ar[1][0] = (255, 255, 255)

1972 12n211) ,M2m5a DY YXNNN 97,)71271MD D

>>> new _px = one_dim(ar)
>>> img.putdata (new_px)
>>> .img.show ()

>>>
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>>> m PIL 1mp Image
>>> img = Image.open (" /Users/yrabani/lena.jpg")
>>> img.show ()
>>> img.size
(128, 128)
>>> px = list(img.getdata())
>>> ar = two_dim(px, img.size[l], img.size[0])
>>> px[0]
(226, 161, 119)
>>> px[129]
(225, 161, 117)
>>> ar[0][0]
(226, 161, 119)
>>> ar[1][1]
(225, 161, 117)
>>> for 1 in range(len(ar)):
ar[1] [0] = (255, 255, 255)

>>> new _px = one _dim(ar)
>>> img.putdata (new_ px)
>>> img.show ()

>>2>



Pillow-2 nwVIY Mymn vimnwn

>>> from PIL import Image

>>> img = Image.open("/Users/yrabani/lena.jpg")
>>> img.show ()

>>> img.size

(128, 128)

>>> px = list(img.getdata())

>>> ar = two_dim(px, img.size[l], img.size[0])

>>> px[0]
;iiséx%iéé]llg) O 0O « tmplawsb1.BMP e
(225, 161, 117) B @ Q|| 2] >l || 5 || |»

>>> ar[0] [0]
(226, 161, 119)
>>> ar[1][1]
(225, 161, 117)
>>> for 1 in range(len (ax
ar[1][0] = (255,

>>> new _px = one_dim(ar)
>>> img.putdata (new_px)
>>> img.show ()

>>>
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>>> two dim(px, nrows, ncols):
len(px) != nrows * ncols:
[[px[nceols * 1 + 7j] 7 range (ncols) ] i range (nrows) ]
>>> one dim(ar) :
‘e row ar s} row]
>>>
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>>> def get image (fname) :
img = Image.open (fname)
px = list(img.getdata())

ar = two dim(px, img.size[l], img.size[0])
~turn img, ar

ret

>>> def put image (img, ar):

new_img = img.copy ()
px = one_dim(ar)
new_ img.putdata (px)
return new_img
>>> def simple transform(ar, f):
return [[f(ar[i][]j]) for j in range(len(ar([i]))] for i in range(len(ar))]
>>>

26
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>>> (img, ar) = get image("/Users/yrabani/IMG 3552.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(255-x for x in pix))
>>> new_img = put image(img, new_ar)

>>> new_img.show ()

>>> (img, ar) = get image("/Users/yrabani/IMG 1730.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(int (255* (x/255) **2)
>>> new_img = put image(img, new ar)

>>> img.show ()

>>> new img.show()

>>> B
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>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

(img, ar) = get image ("/
img.show ()

new _ar = simple transfor
new_img = put_ image(img,
new_img.show ()

(img, ar) = get image ("/
img.show ()

new _ar = simple transfor
new_img = put image(img,
img.show ()
new_img.show ()
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>>> (img, ar) = get image("/Users/yrabani/IMG 3552.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(255-x for x in pix))
>>> new_img = put image(img, new_ar)

>>> new_img.show ()

>>> (img, ar) = get image("/Users/yrabani/IMG 1730.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(int (255* (x/255) **2)
>>> new_img = put image(img, new ar)

>>> img.show ()

>>> new img.show()

>>> B

27

for x 1n

pix))
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>>> (img, ar) = get image ("/Usen
>>> img.show ()
>>> new _ar = simple transform(ar
>>> new_img = put image(img, ne
>>> new_img.show ()

>>> (img, ar) = get image ("/Usen
>>> img.show ()
>>> new _ar = simple transform(ar
>>> new_img = put image(img, ne
>>> img.show ()

>>> new img.show ()

>>> -

pix))
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TNRNDAT

>>> (img, ar) = get image("/Users/yrabani/IMG 3552.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(255-x for x in pix))
>>> new_img = put image(img, new_ar)

>>> new_img.show ()

>>> (img, ar) = get image("/Users/yrabani/IMG 1730.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(int (255* (x/255) **2)
>>> new_img = put image(img, new ar)

>>> img.show ()

>>> new img.show()

>>> B
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TNRNDAT

>>> (img, ar) = get image("/Users/yrabani/IMG 3552.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(255-x for x in pix))
>>> new_img = put image(img, new_ar)

>>> new_img.show ()

>>> (img, ar) = get image("/Users/yrabani/IMG 1730.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(int (255* (x/255) **2)
>>> new_img = put image(img, new ar)

>>> img.show ()

>>> new img.show()

>>> B
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TNRNDAT

>>> (img, ar) = get image("/Users/yrabani/IMG 3552.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(255-x for x in pix))
>>> new_img = put image(img, new_ar)

>>> new_img.show ()

>>> (img, ar) = get image("/Users/yrabani/IMG 1730.7jpg")

>>> img.show ()

>>> new_ar = simple transform(ar, lambda pix: tuple(int (255* (x/255) **2)
>>> new_img = put image(img, new ar)

>>> img.show ()

>>> new img.show()

>>> B
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simple transform(pixels, f):

""" applies f to each of the pixels.

assumptions:
pixels is a list of lists (2-dim array) of pixels
len(pixels[i]) is the same for all i

each pixel is an RGB triple (length 3 tuple)
the returned value has the same structure as pixels """
return [[f(pixels[i][]j]) for j in range(len(pixels[0]))]
for i in range(len(pixels))]

histogram(pixels, rgb, nvals = 256):
""" computes the red or green or blue histogram
hist = [0] * nvals

for row in pixels:
for pixel in row:
hist[pixel[rgb]] += 1
return hist

histeq transform(pixels):
""" tranforms the image to spread histogram as equally

as possible ... """
cdf = 3 * [None] # for each color c, 256*cdf[c][i] is the

# new intensity of pixel's c-intensity i

for rgb in range(3):

hist = histogram(pixels, rgb)

dist = [h / sum(hist) for h in hist]

cdf[rgb] = [sum(dist[i] for i in range(k+l)) for k in range(len(dist))]
return simple transform(pixels, lambda px: tuple(int(255*cdf[rgb] [px[rgb]])

for rgb in range(3)))

Ln: 30 Col: 74|
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« tmp82yv_7.BMP
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simple transform(pixels, f):

""" applies f to each of the pixels.

assumptions:
pixels is a list of lists (2-dim
len(pixels[i]) is the same for a

each pixel is an RGB triple (len

the returned value has the same str

return [[f(pixels[i][]j]) for j in range
for 1 1in range(len(pixels)) ]

histogram(pixels, rgb, nvals = 256):
""" computes the red or green or blue h
hist = [0] * nvals
for row in pixels:
for pixel in row:
hist[pixel[rgb]] += 1
return hist

histeq transform(pixels):
""" tranforms the image to spread histo
as possible ... """
cdf = 3 * [None] # for each color c, 2
# new intensity of pi
for rgb in range(3):

hist = histogram(pixels, rgb) JQ
dist = [h / sum(hist) for h in hist %
cdf[rgb] = [sum(dist[i] for i in ra

return simple transform(pixels, lambda
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average over env(pixels, i, Jj, env):
""" compute the average pixel value over (i,]j)+- env

mwmmn

s = [0] * 3
n=20
k range (-env, env) :
1 . range (-env,env) :
i+k >= 0 itk < len(pixels) j+l >= 0 j+1 < len(pixels[0]):
n +=1
rgb range (3) :
s[rgb] += pixels[i+tk][J+1] [rgb]
tuple (int (s[xrgb] / n) rgb range (3))

blur (pixels, env = 1):
""" returns a blurred image

mwmn

new pixels = [[0]*len(pixels[0])] * len(pixels)
i range (len (pixels)):
J - range (len(pixels[0])):
new pixels[i] [j] = average over env(pixels,i,j,env)

new pixels
Ln: 43|Col: O
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def average over env(pixels, i, j, env):
""" compute the average pixel value over
s = [0] * 3
n=20
for k in range(-env,env):
for 1 in range (-env,env) :
1f i+4k >= 0 and i+k < len(pixels)
n +=1
for rgb in range(3):
s[rgb] += pixels[i+k][j+1
return tuple(int(s[rgb] / n) for rgb in
def blur(pixels, env = 1):
""" returns a blurred image ... """
new pixels = [[0]*len(pixels[0])] * len(p
for 1 in range(len(pixels)):
for 3 in range (len(pixels[0])):
new pixels[i] [j] = average over ¢
return new pixels

36
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% tmplwuxml.BMP
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% tmptoon6q.BMP
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average over env (pixels, i, Jj,
""" compute the average pixel
s = [0] * 3
n=20
for k in range(-env,env):
for 1 in range (-env,env) :
1f i4+4k >= 0 and i+k <
n +=1
for rgb in range (3)
s[rgb] += pixe
return tuple(int(s[rgb] / n) £

blur (pixels, env = 1):
""" returns a blurred image
new pixels = [[0]*len(pixels[0]
for i in range(len(pixels)):
for 3 in range (len(pixels|[(
new pixels[i] [j] = aver
return new pixels
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% tmptoon6q.BMP
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« tmp3ss441.BMP

average over env (j

""" compute the aj

s = [0] * 3

n=20

for k in range (-er
for 1 in rangy

return tuple(int (3

blur (pixels, env
""" returns a blu
new pixels = [[0]
for i in range(ler
for j in rangy

new pixel

return new pixels



