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recursion

GCD

def rec_fi nd_ gcd(a, b):
    if a%b == 0:
        return b
    return rec_fi nd_ gcd(b, a%b)
reverse string

def revers e_s tri ng(s):
    if len(s) <= 1:
        return s
    return s[-
1]+ rev ers e_s tri ng( s[:-1])
recu rsive function returning a
tuple with quotient and remainder

of 2 integers

def rec_div(a, b):

    if a < b:
        return 0, a
    new _tuple = rec_di v(a-b, b)
    return new_tu ple [0]+1,
new_tu ple[1]
takes in string of positive numbers

and letters and returns a string of

all the numbers in order

def rec_nu m_f ind(s):
    if len(s) == 0:
        return ''
    if s[0].i sdi git():
        return s[0] +
rec_nu m_f ind (s[1:])
    else:
        return rec_nu m_f ind (s[1:])
OR

def rec_nu m_f ind 2(s):
    if len(s) <= 1:
        if s.isdi git():

 

recursion (cont)

            return s
        return ''
    a = rec_nu m_f ind 2(s[:
len(s)/2])

    b = rec_nu m_f ind 2(s [le n(s)/2
:])

    return a + b
Takes a string and a pattern and

determines if pattern is in

string(no in operat or)
def rec_de tect(s, pat):
    if len(pat) > len(s):
        return False
    return pat==s [:l en( pat)] or
rec_de tec t(s [1:], pat)
counts periods in the string

argument

def rec_pe rio d(s):
    if len(s) == 0:
        return 0
    if s[0] == '.':
        return 1 +
rec_pe rio d(s [1:])
    return rec_pe rio d(s [1:])
takes a string of characters and

prints all combin ations = original
length

def rec_al l_s tri ngs(s, result =''):
    if len(re sult) == len(s):
        print result
        return None
    for char in s:
        rec _al l_s tri ngs(s,
result +char)

 

Recursion Continued

power function that raises a to the

power of b

def power(a, b):

    if b == 0:
        return 1
    return a * power(a, b-1)
function that takes an integer and

returns binary repres ent ation in
list

def bin_re p(n):
    if n <= 1:
        return [n]
    return bin_re p(n/2) + [n % 2]
takes in tuple, returns set of all

possible tuples using the original

elements

def power_ set (at uple):
    if len(at uple) == 0:
        return {atuple}
    temp = power_ set (at upl e[1:])
    result = set()
    res ult.up dat e(temp)
    for item in temp:
        new _tuple = (atupl e[0], )
+ item

        res ult.ad d(n ew_ tuple)
    return result
super digit is sum of digits

contin uously until it is a single
number ie. 9875 = 2

def super_ dig it(n):
    if n < 10:
        return n
    temp = 0
    for digit in str(n):
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Recursion Continued (cont)

        temp = temp + int(digit)
    return super_ dig it( temp)

Basic Recursion

def recursive_sum(n):

    if n == 1:
        return 1
    return n + recurs ive _su m(n-1)
def recurs ive _fa cto ria l(n):
    if n == 0:
        return 1
    return n*recu rsi ve_ sum (n-1)
def multip lic ati on( x,n):
    if n == 0:
        return 0
    return x + multip lic ati on(x, n-
1)

def revers e_s tri ng(s):
    if len(s) <= 1:
        return s
    return s[-
1]+ rev ers e_s tri ng( s[:-1])
def is_pal ind rom e(s):
    s=s.lo wer()
    if len(s) <=1:
        return True
    return s[0] == s[-1] and
is_pal ind rom e(s [1:-1])
def min_li st( list1):
    if len(list1) == 1:
        return list1[0]
    min _rest = min_li st[1:]
    if min_li st[0] < min_rest:
        return list1[0]

 

Basic Recursion (cont)

    return min_rest
def produc t(l ist1):
    if len(list1) == 1:
        return list1[0]
    return list1[0] *
produc t(l ist 1[1:])
def rotate _ri ght (list1, n):
    if n == 0 or len(list1) == 0:
        return list1
    lis t1.i ns ert (0, lis t1.p op())
    return rotate _ri ght (list1, n-1)
def rec_fl att en( nes ted _list):
    if len(ne ste d_list) == 1:
        return nested _li st[0]
    return nested _li st[0] +
rec_fl att en( nes ted _li st[1:])
def rec_fi b(n):
    if n<=1:
        return n
    return rec_fi b(n-1) +
rec_fi b(n-2)
def rec_fi b_e ffi cie nt(n, d):
    #use a dictionary to store
values in the sequence

    if n in d:
        return d[n]
    x = rec_fi b_e ffi cie nt(n-q, d)
+rec_f ib_ eff ici ent (n-2, d)
    d[n] = x
    return x

 

Tuples

Defining a tuple with one value
singleton = (3,)
Tuple packing
=a, b... or return a, b...
Tuple Operators
+, *, 'in'
Tuple Methods
tuple.c ou nt(a) will count the number of times a
is in the tuple
tuple.i nd ex(a) will give the index of a
for i in range( len (tu ple)) iterates over the
indicies of the items
thus you will
print tuple[i]
for i in tuple will iterate over the items directly
thus you will
print i
sequence unpacking
t = (1, 10, 100)
first, second, third = t

Dictio naries

dictionary = dict() OR dictionary = {}
to add key-va lue.... dictio nar y[1 2345] = 'John'
dict ion ary [12 345] will print 'John'
Oper ators
in
get retrieves value associated with a certain
key(re turns None if not in dictio nary)
Meth ods
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Dictio naries (cont)

get dictio nar y.g et(key) gives the value
associated with key
keys dictio nar y.k eys() gives all keys
values dictio nar y.v alues() gives all values
items dictio nar y.v alues() gives a list of key-
value pairs

Dictionary Code

Reverse Lookup

def find_k ey(d, value_ to_ find):
    for key in d:
        if d[key] ==
value_ to_ find:
            return key
    return None
grouping grades

grade_list = [100, 98, 76, 65, 61,

80, 75, 96, 90, 67, 87]

hist = {}

for i in range(1, 5):

    his t[' bucket '+str(i)] = 0
    
for grade in grade_ list:
    if grade >= 90:
        his t[' bucket 1'] += 1
    elif grade >= 80:
        his t[' bucket 2'] += 1
    elif grade >= 70:
        his t[' bucket 3'] += 1
    else:
        his t[' bucket 4'] += 1
for i in range(1, 5):

 

Dictionary Code (cont)

    print 'There are',
hist[' bucket '+str(i)], 'grades in
bucket', i

Sets

Set is an unordered collection of unique
elements. All elements are immutable
defining an empty set
empty = set()
using {} gives a dict
sets are good for fast membership testing
regardless of how many elements are in the set
IE. set1 = {'BC', 'BU', 'NEU', 'BC', 'BC'}
len(set1)
3
Set methods
set.add(a) adds element a to the set
red.in ter sec tio n(blue) gives the inters ection of
blue and red
red.up dat e(blue) updates red with the union of
itself and blue
red -= {1, 2} is set differ ence. It is set red - 1
and 2

Search Algorithms

def lin_search_general(input_list,

value):

    " " " Imp lem ent ation of the Linear
Search Algorithm for an arbitrary

list

    D ete rmine whether a given
value (number) exists in a list of

numbers that is ordered in an

ascending (incre asing) fashion.

 

Search Algorithms (cont)

    Input arguments input_ lis t--any
list of numbers (sorted or not

sorted )va lue --any number " " "
    if len(in put _list) == 0:
        return False
    for i in
range( len (in put _li st)):
        if value == input_ lis t[i]:
            return True
    return False
def lin_se arc h(o rde red _list,
value):

    " " " Imp lem ent ation of the Linear
Search Algorithm.

    Input arguments ordere d_l ist --
any list of numbers that is sorted

in an ascending fashion value--any

number " " "
    if len(or der ed_ lis t)==0 or
ordere d_l ist [-1 ]<v alue:
        return False
    for i in
range( len (or der ed_ list)):
        if value ==
ordere d_l ist[i]:
            return True
        if value <
ordere d_l ist[i]:
            return False
    return False
def binary _se arc h(o rde red _list,
value):

    " " " Imp lem ent ation of the Binary
Search Algorithm.

    Det ermine whether a given value
(number) exists in a list of

numbers

    that is ordered in an ascending
(incre asing) fashion.
    Input arguments
    ord ere d_l ist --any list of
numbers that is sorted in an

ascending fashion
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Search Algorithms (cont)

    val ue--any number " " "
    if len(or der ed_ lis t)==0 or
ordere d_l ist [-1 ]<value or
value< ord ere d_l ist[0]:
        return False
    low = 0
    high = len(or der ed_ list) - 1
    while low <= high:
        mid = (low + high) / 2
        if value ==
ordere d_l ist [mid]:
            return True
        if value <
ordere d_l ist [mid]:
            high = mid - 1
        else:
            low = mid + 1
    return False
def

binary _se arc h_r ec( ord ere d_list,
value):

    if len(or der ed_ lis t)==0 or
value< ord ere d_l ist[0] or
ordere d_l ist [-1 ]<v alue:
        return False
    return
binary _se arc h_h elp er( ord ere d_list,
value)

def

binary _se arc h_h elp er( ord ere d_list,
value):

    if len(or der ed_ list) == 0:
        return False
    mid = (len(o rde red _li st)-1) /
2

    if value == ordere d_l ist [mid]:
        return True
    if value < ordere d_l ist [mid]:
        return
binary _se arc h_h elp er( ord ere d_l ist [:
mid], value)

 

Search Algorithms (cont)

    return
binary _se arc h_h elp er( ord ere d_l ist [m
i d+1:], value)

Sort Algorithms

def selection_sort(in_list):

    " " " Imp lem ent ation of the
Selection Sort algorithm (in-

pl ace )."""
    n = len(in _list)
    for i in range( n-1):
        # finding the min value in
a portion of the list

        min _value = in_list[i]
        min _index = i
        for j in range(i+1, n):
            if in_list[j] <
min_value:

                min _value =
in_list[j]

                min _index = j
        # swap the min w/ the
current value

        in_ lis t[m in_ index] =
in_list[i]

        in_ list[i] = min_value
    return None
def insert ion _so rt( in_ list):
    " " " Imp lem ent ation of the
Insertion Sort algorithm (in-

pl ace )."""
    n = len(in _list)
    for i in range( n-1):
        j = i + 1
        value = in_list[j]
        while j>=1 and
value< in_ lis t[j-1]:
            in_ list[j] =
in_lis t[j-1]
            in_ lis t[j-1] = value
            j -= 1

 

Sort Algorithms (cont)

    return None
def merge_ sor t(i n_l ist):
    " " " Imp lem ent ation of the Merge
Sort algorithm (Return the sorted

list)." " " 
    n = len(in _list)
    if n <= 1:
        return in_list
    rig ht_ hal f_s orted =
merge_ sor t(i n_l ist [n/2:])
    lef t_h alf _sorted =
merge_ sor t(i n_l ist [:n/2])
    return merge( lef t_h alf _so rted,
right_ hal f_s orted)
def merge( list1, list2):
    " " " Merge two sorted lists such
that the merged list is also

sorted."""

    merged = []
    while len(li st1 )>0 and
len(li st2 )>0:
        if list1[0] <= list2[0]:
            mer ged.ap pen d(l ist 1.p op
(0))

        else:
            mer ged.ap pen d(l ist 2.p op
(0))

    mer ged.ex ten d(l ist1)
    merged += list2
    return merged
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