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def search(x, nums):

# nums is a list of numbers and x is a number
# Returns the position in the list where x occurs 
# or -1 if x is not in the list.
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>>> search(4, [3, 1, 4, 2, 5])
2
>>> search(7, [3, 1, 4, 2, 5])
-1
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if x in nums:
# do something
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>>> nums = [3, 1, 4, 2, 5]
>>> nums.index(4)
2
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� def search(x, nums):

try:
return nums.index(x)

except:
return -1
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� def search(x, nums):
for i in range(len(nums)):

if nums[i] == x: # item found, return the index value
return i

return -1            # loop finished, item was not in list
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def search(x, nums):

low = 0
high = len(nums) - 1
while low <= high:       # There is still a range to search

mid = (low + high)/2 # Position of middle item
item = nums[mid]
if x == item:        # Found it! Return the index

return mid
elif x < item:       # x is in lower half of range

high = mid - 1   #  move top marker down
else:                # x is in upper half of range

low = mid + 1    #  move bottom marker up
return -1                # No range left to search,

# x is not there
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Algorithm: binarySearch – search for x in nums[low]…nums[high]

mid = (low + high) /2

if low > high

x is not in nums

elsif x < nums[mid]

perform binary search for x in nums[low]…nums[mid-1]

else

perform binary search for x in nums[mid+1]…nums[high]
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def fact(n):

if n == 0:
return 1

else:
return n * fact(n-1)
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>>> fact(4)
24
>>> fact(10)
3628800
>>> fact(100)
93326215443944152681699238856266700490715968264381621468592963

89521759999322991560894146397615651828625369792082722375825
1185210916864000000000000000000000000L
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��������#���!"����
� ��#���������������
�&�������
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���E
���
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?-
�����������	���#���
�
� def reverse(s):

return reverse(s[1:]) + s[0]

� $���������s[1:] ��������
���!�������&�����
��
�
������&����������	(

� 5����#����������������
��������
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�����<s[0]=�
������������(
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���� +6

?-
�����������	���#���
�
� >>> reverse("Hello")

Traceback (most recent call last):
File "<pyshell#6>", line 1, in -toplevel-
reverse("Hello")

File "C:/Program Files/Python 2.3.3/z.py", line 8, in reverse
return reverse(s[1:]) + s[0]

File "C:/Program Files/Python 2.3.3/z.py", line 8, in reverse
return reverse(s[1:]) + s[0]

…
File "C:/Program Files/Python 2.3.3/z.py", line 8, in reverse

return reverse(s[1:]) + s[0]
RuntimeError: maximum recursion depth exceeded

� 5�
���
������;�$�����*�����888�������
�&�������4
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?-
�����������	���#���
�
� def reverse(s):

if s == "":
return s

else:
return reverse(s[1:]) + s[0]

� >>> reverse("Hello")
'olleH'
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� def anagrams(s):
if s == "":

return [s]
else:

ans = []
for w in anagrams(s[1:]):

for pos in range(len(w)+1):
ans.append(w[:pos]+s[0]+w[pos:])

return ans
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������
����������(
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	�
��

� w[:pos]+s[0]+w[pos:]

� w[:pos] 	�#��������
����&�w �����
�!�������
��������	
 pos(

� w[pos:] 	�#����#�������	�&��� pos ���
�������(

� ��������	�s[0] !��*����������&&����#����
����������������w 
��pos(

����������	�
����	
���� /6

?-
��������
	�
��

� $������!����&�
�
	�
����&�
�*�������
����&
�����
���&��������	����&�����*���(

� >>> anagrams("abc")
['abc', 'bac', 'bca', 'acb', 'cab', 'cba']
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� $�����
��!�������*����
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������
���������

def loopPower(a, n):
ans = 1
for i in range(n):

ans = ans * a
return ans
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� �7 H��+<�+=<��=
/ 2 / 2

/ 2 / 2

( ) if n is even

( )( ) if n is odd

n n
n

n n

a a
a

a a a

�
= �
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� def recPower(a, n):

# raises a to the int power n
if n ==  0:

return 1
else:

factor = recPower(a, n/2)
if n%2 == 0:    # n is even

return factor * factor
else:           # n is odd

return factor * factor * a
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?-
������>��
�����
���
� def recBinSearch(x, nums, low, high):

if low > high:           # No place left to look, return -1
return -1

mid = (low + high)/2
item = nums[mid]
if item == x:

return mid
elif x < item:           # Look in lower half

return recBinSearch(x, nums, low, mid-1)
else:                    # Look in upper half

return recBinSearch(x, nums, mid+1, high)

� 5���
��������
�������!��
�����
����*����

�	���������
����*�
����	�&��������

def search(x, nums):
return recBinSearch(x, nums, 0, len(nums)-1)
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�curr 
���prev
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���������-�����!������������%�����(

�  ����������������
�*������prev �%�
�����
curr
�
�������curr �%�
���������"���2
�
����
�������!��(

� ����*���������������������������������
������
����-������������	������!����&������4

����������	�
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���� 3�

����������#�(�����
����
� def loopfib(n):

# returns the nth Fibonacci number

curr = 1
prev = 1
for i in range(n-2):

curr, prev = curr+prev, curr
return curr

� G�������������&�������
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���	���������
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������&�curr 
���prev(
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���!����E����������F(
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��!�����������
������������
��������#��&�������4

� def fib(n):
if n < 3:

return 1
else:

return fib(n-1)+fib(n-2)

1 if 3
( )

( 1) ( 2) otherwise

n
fib n

fib n fib n

<�
= � − + −�
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def selSort(nums):

# sort nums into ascending order

n = len(nums)

# For each position in the list (except the very last)

for bottom in range(n-1):
# find the smallest item in nums[bottom]..nums[n-1]

mp = bottom                 # bottom is smallest initially
for i in range(bottom+1, n):    # look at each position

if nums[i] < nums[mp]:      # this one is smaller
mp = i                  # remember its index

# swap smallest item to the bottom
nums[bottom], nums[mp] = nums[mp], nums[bottom]
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split nums into two halves
sort the first half
sort the second half
merge the two sorted halves back into nums
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def merge(lst1, lst2, lst3):

# merge sorted lists lst1 and lst2 into lst3

# these indexes keep track of current position in each list
i1, i2, i3 = 0, 0, 0  # all start at the front
n1, n2 = len(lst1), len(lst2)

# Loop while both lst1 and lst2 have more items

while i1 < n1 and i2 < n2:
if lst1[i1] < lst2[i2]: # top of lst1 is smaller

lst3[i3] = lst1[i1] #  copy it into current spot in lst3
i1 = i1 + 1

else:                   # top of lst2 is smaller
lst3[i3] = lst2[i2] #  copy itinto current spot in lst3
i2 = i2 + 1

i3 = i3 + 1             # item added to lst3, update position
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# Here either lst1 or lst2 is done. One of the following loops
# will execute to finish up the merge.

# Copy remaining items (if any) from lst1
while i1 < n1:

lst3[i3] = lst1[i1]
i1 = i1 + 1
i3 = i3 + 1

# Copy remaining items (if any) from lst2
while i2 < n2:

lst3[i3] = lst2[i2]
i2 = i2 + 1
i3 = i3 + 1
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if len(nums) > 1:

split nums into two halves

mergeSort the first half

mergeSort the seoncd half

mergeSort the second half

merge the two sorted halves back into nums
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def mergeSort(nums):

# Put items of nums into ascending order
n = len(nums)
# Do nothing if nums contains 0 or 1 items
if n > 1:

# split the two sublists
m = n/2
nums1, nums2 = nums[:m], nums[m:]
# recursively sort each piece
mergeSort(nums1)
mergeSort(nums2)
# merge the sorted pieces back into original list
merge(nums1, nums2, nums)
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Move disk from A to C
Move disk from A to B
Move disk from C to B
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� Algorithm: move n-disk tower from source to 

destination via resting place

move n-1 disk tower from source to resting place
move 1 disk tower from source to destination
move n-1 disk tower from resting place to destination
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� def moveTower(n, source, dest, temp):
if n == 1:

print "Move disk from", source, "to", dest+".“
else:

moveTower(n-1, source, temp, dest)
moveTower(1, source, dest, temp)
moveTower(n-1, temp, dest, source)
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def hanoi(n):

moveTower(n, "A", "C", "B")

� >>> hanoi(3)
Move disk from A to C.
Move disk from A to B.
Move disk from C to B.
Move disk from A to C.
Move disk from B to A.
Move disk from B to C.
Move disk from A to C.
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� def terminates(program, inputData):

# program and inputData are both strings
# Returns true if program would halt when run
# with inputData as its input
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� # turing.py

import string

def terminates(program, inputData):
# program and inputData are both strings
# Returns true if program would halt when run
# with inputData as its input
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def main():

# Read a program from standard input
lines = []
print "Type in a program (type 'done' to quit)."
line = raw_input("")
while line != "done":

lines.append(line)
line = raw_input("")

testProg = string.join(lines, "\n")

# If program halts on itself as input, go into
# an inifinite loop
if terminates(testProg, testProg):

while True:
pass        # a pass statement does nothing
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