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This Week

Homework 3:

• Reading

• Black lab (Problem 1) is same as Gold this week 

• Problem 2:  Spel Chekking

• Problem 3:  Word Break

You����re ready
for this today!

You����re ready
for this today!

Thursday!

��������	
�����
���
������

>>> ED("ATTATCG", "ACATTC")

4

ATTAT-CG

A-CATTC-
The lower the edit 

distance the better!
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>>> ED("ATTATCG", "ACATTC")

4

ATTAT-CG

A-CATTC-

>>> ED("spam", "scramble")

5

sp_am___

scramble

spam ->

scam ->

scram ->

scramb -> scrambl -> scramble
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>>> ED("spam", "scramble")

5

spam ->

scam ->

scram ->

scramb -> scrambl -> scramble

def ED(S1, S2):

if S1 == '':

return ???

elif S2 == '':

return ???

elif S1[0] == S2[0]:

return ???

else:  # substitute, insert, or delete!

Worksheet!
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Spelling A La Millisoft (SPAM)

Gill Bates

New!  Millisoft Office, featuring

Millisoft Sentence (word processor)

Energy Dot (presentation software)

Succeed (spreadsheet software)

Aside: Another Way to map

def doubleList1(L):
return list(map(lambda x: 2*x, L))

def doubleList2(L):
return [2*x for x in L]

def doubleListFiltered1(L):
return list(map(lambda x: 2*x, filter(lambda x: x != 42, L)))

def doubleListFiltered2(L):
return [2*x for x in L if x != 42]

These are called list 

comprehensions!

�����������������lambda

>>> list(map(lambda x: "nice" if x == 42 else �blech!�,

[42, 7, 6, 42, 3]))

[�nice�, �blech!�, �blech!�, �nice�, �blech!�]

>>> list(map(lambda x: "HM" if x == 42

else "PO" if x == 47

else x,

[42, 7, 6, 47, 3]))

['HM', 7, 6, 'PO', 3]

>>> ["HM" if x == 42 else "PO" if x == 47 else x

for x in [42, 7, 6, 47, 3]]

['HM', 7, 6, 'PO', 3]



�Easy� Problems
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�Easy� Problems
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�Easy� Problems
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How about something like 

n log2 n ?
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�Hard� Problems
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�Hard� Problems
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Let�s just buy a computer 

that�s twice as fast!
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So are there polynomial time 

algorithms for the Snowplow and 

Travelling Salesperson, and 

Hamiltonian Path Problems?!

$�	5�

����

�	
���������

&���
��

��� �
� �&���
��

�

<	��
����	��&	�%�

&���
��

��������	
	

����
���

���������	�
����� �#��	
���$��%�����&�����'��(��	
(��

����"��

����������	�
���	
������

�	������������
�����
�

$�	5�

����

�	
���������

&���
��

��� �
� �&���
��

�

<	��
����	��&	�%�

&���
��

��������	
	

����
���

���������	�
����� �#��	
���$��%�����&�����'��(��	
(��

����"��

���������	
���
��������	
�
�������

��������
�


���	�

�
�����������	
������
�
�
�	�
�������	������	����
�����

��

��
���

�=�"	�������-�	������"�����	
�����%�(��=��
����

=�������-
��(�

������
�������������������������
���
����������������������������� ���������!"#��������
���� ���$%��������
��&%�'��
��
 ������
�������������������������
���
����������������������������� ���������!"#��������
���� ���$%��������
��&%�'��
��


�=�"	�������-�	������"�����	
�����%����"	
�������
"%

	
�����%�����������
�>�



������
�������������������������
���
����������������������������� ���������!"#��������
���� ���$%��������
��&%�'��
��


�=�"	�������-�	������"�����	
�����%����
������%��

"	��	

��%�����	��
������
�(�

����
��

�

Vinay Deolalikar
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Kryptonite problems?

�
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Demo LCS

Two strings of length 100 nucleotides each…

60 seconds per minute 

60 minutes per hour

24 hours per day

365.25 days per year

13 trillion years!

>>> steps = 2**100

>>> speed = 3 * 10**9

>>> seconds = steps / speed

>>> years = seconds / (60*60*24*365.25)

>>> years

13389807845846.213

>>>

def LCS(S1, S2):

if S1 == "" or S2 == "":

return 0

elif S1[0] == S2[0]:

return 1 + LCS(S1[1:], S2[1:])

else:

return max(LCS(S1, S2[1:]), LCS(S1[1:], S2))



LCS(�spam�, �pims�)

LCS(�spam�, �ims�) LCS(�pam�, �pims�)

LCS(�spam�, �ms�) LCS(�pam�, �ims�) LCS(�am�, �ims�)

1+

LCS(�pam�, �ms�) LCS(�am�, �ims�)
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>>> D = {�spam� : �yummy!�, (42, 42): �an important point�}

>>> D = {}

>>> D[�spam�] = �yummy!�

>>> D[(42, 42)] = �an important point�

>>> D[[1, 2]] = �but this is bad�

BARF!

>>> "spam" in D

True

>>> 42 in D

False

>>> (42, 42) in D

True

>>> D[(42, 42)]

�an important point�
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>>> D

{"Ran": "spam", …}

>>> x = (1, 2)

>>> D[x] = "my tuple"

>>> D

{"Ran": "spam", (1, 2): "my tuple"}

"my tuple"

1

2

3

6000

Memory
locations

D["Ran"]

D[x] =

D[(1, 2)]

"spam"5999

5999

3

Imagine that we now changed x[0]=42

def LCS(S1, S2):

if S1 == "" or S2 == "":

return 0

elif S1[0] == S2[0]:

return 1 + LCS(S1[1:], S2[1:])

else:

return max(LCS(S1, S2[1:]), LCS(S1[1:], S2))
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memo = {} # global empty dictionary

def fastLCS(S1, S2):

if (S1, S2) in memo:

return memo[(S1, S2)]

elif S1 == "" or S2 == "":

answer = 0

elif S1[0] == S2[0]:

answer = 1 + LCS(S1[1:], S2[1:])

else:

answer = max(LCS(S1, S2[1:]), LCS(S1[1:], S2))

memo[(S1, S2)] = answer

return answer
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def change(value, coins):

if value <= 0:

return 0

elif coins == []:

return float("inf")

loseIt = change(value, coins[1:])

if value < coins[0]:

return loseIt

else:

useIt = 1 + change(value - coins[0], coins)

return min(useIt, loseIt)

���������change

memo = {}       # Empty dictionary

def fastChange(value, coins):

if (value, coins) in memo:

return memo[(value, coins)]

elif value <= 0:

return 0

elif coins == []:

return float("inf")

# Finish writing this!

Geoff’s solution coming up…

coins must be a tuple rather

than a list!

Worksheet!


