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Reading:

Sections 4.2.3 thru 4.2.6
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42 << 1

84

'101010'

'1010100'

'101010'

'10101'
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42 >> 1

21

✁ ✂ ☎ ✁ ✂ ✆ ✝ ✞ ✟ ✠ ✡ ☛ ☞ ✌ ✂ ✍ ✎ ✡ ☞ ☎ ☛ ✏ ✁ ✂ ✑ ✆ ☛ ☞ ✏ ☛ ✏ ✒ ✓ ✔ ✆ ✝ ✎

✁ ✂ ☎ ✁ ✂ ✆ ✝ ✞ ✟ ✠ ✡ ☛ ☞ ✌ ✂ ✍ ✕ ✆ ☛ ✑ ✏ ✁ ✂ ✑ ✆ ☛ ☞ ✏ ✝ ✁ ✖ ✕ ✓ ✔ ✆ ✝ ✎

���� ���������	
��

� ✄ ✗ ✘ ✙ ✄ ✚ ✛ ✜ ✗ ✢ ✣ ✤ ✚ ✥ ✦ ✧ ✤ ✥ ✤ ✢ ★ ✤ ✩

✪ ✫ ✬ ✭ ✮ ✯ ✭ ✰ ✮ ✯ ✱ ✯ ✲ ✳ ✘

42

84

21

42

✴ ✵ ✶ ✷ ✸ ✴ ✹ ✶ ✺ ✻ ✼ ✵ ✽ ✾ ✸ ✼ ✶

✿ ✸ ❀ ✸ ❀ ❁ ✸ ✿ ❂ ✾ ❃ ❄ ❅

❆ ✽ ❇ ✸ ❈ ✵ ✶ ❀ ✸
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hw4pr2.py

def numToBin(N):

"""Converts a decimal int to a binary string

"""

if N == 0:      return ''

elif N%2 == 0:  return numToBin(N//2) +  '0'

elif N%2 == 1:  return numToBin(N//2) +  '1'

ntb(42)

ntb(21) + '0'

'101010'

ntb(10) + '1'

ntb(5) + '0'

ntb(2) + '1'

ntb(1) + '0'

ntb(0) + '1'

''

42
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1

11

111

1111
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11111111

1111111

3

1

7

15

127

255
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21 ×××× 6

✌ ✂ ✓ ✍ ☎ ✟ ✒ ✔ ✓ ☎ ✟
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21 6

✌ ✂ ✓ ✍ ☎ ✟ ✒ ✔ ✓ ☎ ✟
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6

24

96

110

0000

11000

000000

1100000
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110

10101

+

�

21 6

10 12

5  24

2 48

1 96

1111110 126

+

6

12

24

48

96

126

6

21

21 6

Binary Image Encoding as raw bits
one big string of 64 characters

10101010
01010101
10101010
01010101
10101010
01010101
10101010
01010101

"1010101001010101101010100101010110101010010101011010101001010101"
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00000000
00000000
11111111
11111111
00000000
00000000
00000000
00001111
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"0000000000000000111111111111111100000000000000000000000000001111"
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compress

uncompress
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def compress(I):

"""Returns the RLE of the 

given binary image I"""

def uncompress(CI):

"""Returns the binary image I 

from the run-length-encoded, 

"compressed" argument CI"""

"0000000000000000111111111111111100000000000000000000000000001111"

"00010000100100000001110010000100"
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"0000000000000000111111111111111100000000000000000000000000001111"
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✁ ✂ ☎ ✆ ✝ ✞ ✟ ✁ ✂ ✞ ✠ ✆ ✟ ✡ ☛ ☎ ✆ ✝ ✞ ✟ ☞ ✞ ✠ ✆ ✟
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!��frontNum(S)
>>>  frontNum('1111010')

4

>>>  frontNum('00110010')

2

 !�"��	
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def frontNum(S):

if  

return 

elif

return 

else:

return
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✍ ✕ ✡ ✝ ✓ ✏ ✍ ✓

✁ ✂ ✄ ☎ ✆ ✝ ✟ � ✞ ✠ ✡ ☛ ☞ ✌ � ✞ ✍ ✎ ✡ ☛ ✏ � ✑ ✍ ✡ ✏ ✒ ✓ ✌ ✔

✕ ✡ ✓ ✌ � ✓ ☞ ✡ ✔ ✖ ✏ ✎ ✕ ✕ ✎ ✗ ✒ ✔ � ✍ ✎ ✕ � ✏ ✎ � ✑ ✘ � ✠ ✕

✕ ✔ � ✑ ✑ ✎ ✏ ✓ ✌ � ✞ ✓ ✌ ✎ ✡ ✏ ✒ ✍ ✒ ✞ � ✑ ✕ ✙
☛ ✡ ✂ ✖ ✏ ✍ ✓

len(S) <= 1:

S[0] ==

len(S)== 0:
len(S)== 1:

✚ ✛ ✜ ✢ ✣ ✤ ✥ ✦ ✣ ✤ ✥ ✤ ✧

★ ✢ ✣ ✤ ✥ ✦ ✣ ✤ ✥ ✧

:

frontNum(S) ������������
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'forty*two'

011001100110111101110010011101000111100100101010011101000111011101101111
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00 00
00 01
00 10
00 11
01 00
01 01
01 10
01 11
10 00
10 01
10 10
10 11
11 00
11 01
11 10
11 11

000
001
010
011
001
010
011
100
010
011

101

100

100

011

101
110
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def add10(S, T):

"""Adds the *strings* S and T 

as decimal numbers 

"""

if len(S) == 0: return T

if len(T) == 0: return S 

eS = S[-1]

eT = T[-1]

if  eS == '0' and eT == '1': return add10(S[:-1], T[:-1]) + '1'

elif eS == '1' and eT == '1': return add10(S[:-1], T[:-1]) + '2'

elif eS == '2' and eT == '1': return add10(S[:-1], T[:-1]) + '3'

elif eS == '3' and eT == '1': return add10(S[:-1], T[:-1]) + '4'

# what if we have to carry to the next column?

elif eS == '3' and eT == '9':

return

'19''23'

S T

��+
� addB

'23'
'19'

eS (�����)�
�����#) eT (�����)�
������)

S

T

✒ ✓ ★ ✚ ✜ ✤ ★ ✄ ✗ ★ ★ ✄ ✚ ✛ ✜ ✓ ✩ ✤ ✩ ✓ ✤ ✛ ✢ ✔ ★

✕ ✖ ✢ ✩ ✤ ✗ ✛ ★ ✗ ✢ ✩ ✕ ✗ ✩ ✩ ✚ ★ ✚ ✓ ✢ ✗ ★ ✗ ✧ ✧ ✘
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AND OR NOT
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✌ ✂ ✓ ✍ ☎ ✟ ✒ ✔ ✓ ☎ ✟

✌ ✂ ✓ ✍ ☎ ✟ ✒ ✔ ✓ ☎ ✟
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5

2

1

21

12

24

48

96

6

24

96
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$�����) %'*( 12 ×××× 20

✌ ✂ ✓ ✍ ☎ ✟ ✒ ✔ ✓ ☎ ✟
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