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Dictionaries
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Objectives

To use tuples as immutable lists (§14.2).

To use sets for storing and fast accessing non-duplicate elements
(814.3).

To understand the performance differences between sets and lists
(814.4).

To store key/value pairs in a dictionary and access value using the key
(§14.5).

To use dictionaries to develop applications (§14.6).

Tuples

Tuples are like lists except they are immutable. Once
they are created, their contents cannot be changed.

If the contents of a list in your application do not
change, you should use a tuple to prevent data from
being modified accidentally. Furthermore, tuples are
more efficient than lists.

Creating Tuples

tl = () # Create an empty tuple
t2 =(1, 3, 5) # Create a set with three elements

# Create a tuple from a list
t3 = tuple([2 * x for x in range(1, 5)])

# Create a tuple from a string
t4 = tuple("abac") #t4 is ['a', 'b', 'a', 'c']




Tuples

Tuples can be used like lists except they are immutable.

LisTING 14.1

TupleDemo.py

tuplel = ("green", "red", "blue") # Create a tuple

print(tuplel) |('green', ‘red*, ‘b'lue')l

tuple2 = tuple([7, 1, 2, 23, 4, 5]) #Create a tuple fromalist|

print(tuple2) @, 1.2 23,4 %
pr?nt(::mngt'h""is". Ten(tuple2))#Usefunctionlen Tength is 6
print("max is"”, max(tuple2)) # Use max 3

: LG s i 5 . max is 23
print("min is", min(tuple2)) # Use min s de 1
print("sum is", sum(tuple2)) # Use sum il Ve A2

print("The first element is", tup1e2[0])|The first element is 7

tuple3 = tuplel + tuple2 # Combine two tuples
print(tuple3) [Cgreen', ‘red', 'blue’, 7, 1, 2, 23, 4, 5) |

tuple3 = 2 * tuplel # Duplicate a tuple
print(tuple3) P
|( green',

‘red', 'blue', 'green', 'red', 'b'lue')l

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

print(tuple2[2 : 4])

print(tuplel[-1]) @, 23)
print(2 in tuple2) ?15:

for v in tuplel:
print(v, end = ' ")

printQ) green red blue

Tistl = Tist(tuple2)
Tistl.sort()

tuple4 = tuple(listl)
tupleS = tuple(listl)
print(tupled)
print(tuple4 == tupleS)

(., 2, 4, 5. 7, 23)
True
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Sets

Sets are like lists to store a collection of items. Unlike lists, the
elements in a set are unique and are not placed in any particular
ordered.

If your application does not care about the order of the elements,
using a set to store elements is more efficient than using lists.
The syntax for sets is braces { _ }.

Creating Sets

sl = set() # Create an empty set

s2 = {1, 3, 5} # Create a set with three elements

s3 =set([1, 3, 5]) # Create a set from a tuple

# Create a set from a list
s4 = set([x * 2 for x in range(1, 10)])

# Create a set from a string
s5 = set("abac") #s5is {'a', 'b', 'c¢'}

Manipulating and Accessing Sets

>>>
>>>
>>>
{1,
>>>
4
>>>
6
>>>
1
>>>
13
>>>
Fal
>>>
>>>
{1,

sl = {1, 2, 4} >>> sl = {1, 2, 4}

sl.add (6) >>> s2 = {1, 4, 5, 2, 6}

sl >>> sl.issubset(s2) # sl < s2 SU bSet

2, 4, 6} True

ten(sl) >>> s1 = {1, 2, 4}

max (s1) >>> s2 = {1, 4, 5, 2, 6}

axis >>> s2.issuperset(sl) # s2 D sl
min (s1) True Superset
sum(sl) >>> s1 = {1, 2, 4}
) >>> s2 = {1, 4, 2}

3 in sl >>> 51 == s2
se True 1
s1.remove (4) e Equality Test
s1 False

2, 6}




Comparison Operators

Note that it makes no sense to compare the sets using the
conventional comparison operators (>, >=, <=, <), because
the elements in a set are not ordered. However, these
operators have special meaning when used for sets.

s1 > s2 returns true is s1 is a proper superset of s2.

sl >=s2 returns true is s1 is a superset of s2.

sl <s2 returns true is sl is a proper subset of s2.

sl <= s2 returns true is s1 is a subset of s2.

Set Operations

(union, |)

>>> sl = {1, 2,
>>> s2 = {1, 3,
>>> sl.union(s2)
{1, 2, 3, 4, 5}
>>>

>>> sl | s2

{1, 2, 3, 4, 5}
>>>

4}
S}

(intersection, &)

>>> sl {1,
>>> s2 = {1,

{1}
>>>
>>> sl & s2
{1}
>>>

>>> sl.intersection(s2)

2, 4}
3, 5}

Set Operations

(difference, -)

(symetric_difference, #)

Sets

>>>
>>>
>>>
{2,

>>>
>>>
{2,

>>>

sl
s2

sl.

4}

sl
4}

= {1, 2, 4}
= {1, 3, 5}
difference (s2)

- s2

>>>
>>>
>>>
{2,

>>>
>>>
{2,

>>>

sl = {1, 2, 4}

s2 = {1, 3, 5}

sl.symmetric difference (s2)
3, 4, 5}

sl ~ s2
3, 4, 5}

LIsTING 14.2 SetDemo.py

setl = {"green", "red",
print(setl)

print(set2)

print(set3)

"blue", "red"}#Create a set

l{'b]ue' , 'green', 'red'} |

print("length is", len(set2))
print("max is",
print("min is",
print("sum is",

max(set2)) #
min(set2)) #
sum(set2)) #

set2 = set([7, 1, 2, 23, 2, 4, 5]) # Create a set
{1, 2, 4, S, 7, 23}
print("Is red in setl?”, "red" in setl)

from a Tist

Is red in setl? True
length is 6

max is 23

min is 1

sum is 42

set3 = setl | {"green" "yellow"} # Set union

{'blue', 'green', 'yellow', 'red'}

set3 = setl - {"green"

print(set3)

set3 = setl & {"green"

print(set3)

set3 = setl A {"green"

print(set3)

"yellow"} # Set difference

{'blue', 'red'}

"yellow"} # Set intersectio

{'green'}
“yellow"} #Set exclusive o
I{‘b]ue', ‘red', 'yellow'}

1listl = Tist(set2) # Obtain a list from a set

print(setl == {"green"

setl.add("yellow")

. “red", "Blue"D) | True |

print(setl)

l{'b]ue', ‘green', 'yellow', 'red'}

setl.remove("yellow")
print(setl)

{'blue', 'green', 'red'}
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Comparing Performance of Sets and Lists

LisTING 14.3 SetListPerformanceTest.py

1 dmport random

Comparing Performance of Sets and Lists

2 dimport time
3 17 endTime = time.time() # Cet end time
4 NUMBER_OF_ELEMENTS = 10000 18 runTime = int((endTime - startTime) * 1000) #
5 T 19 print("To test if", NUMBER_OF_ELEMENTS,
6 # Create a list 20 "elements are in the set\n",
7 1st = list(range(NUMBER_OF_ELEMENTS)) | 21 "The runtime 1is", runTime, "milliseconds")
8 random.shuffle(1st) 22
9 23 # Test if an element is in the list
10 # Create a set from the Tist 24 startTime = time.time() # Get start time
11 s = set(Ist) 25 for i 1in range(NUMBER_OF_ELEMENTS):
12 . o 26 i in 1st
13 # Test if an element is in the set |37 endTime = time.time() # Get end time
14 startTime = time.time() # Get start t]7g rynTime = int((endTime - startTime) * 1000) #
15 for i in range(NUMBER OF ELEMENTS): |59 print("\nTo test if", NUMBER_OF_ELEMENTS,
16 1ns 30 "elements are in the Tist\n",
31 "The runtime 1is", runTime, "milliseconds")
32

# Remove elements from a set one at a time

startTime = time.time() # Get start time

for i in range(NUMBER_OF_ELEMENTS):
s.remove(i)

endTime = time.time() # Get end time

runTime = int((endTime - startTime) * 1000) # Cet test time

print("\nTo remove", NUMBER_OF_ELEMENTS,
"elements from the set\n",

remove from set

"The runtime is", runTime, "milliseconds™) To test if 10000 elements are in the set

. . The runtime is 5 milliseconds
# Remove elements from a 1list one at a time

startTime = time.time() # Get start time
for i in range(NUMBER_OF_ELEMENTS):
1st.remove(i)
endTime = time.time() # Get end time To remove 10000 elements from the set
runTime = int((endTime - startTime) * 1000) # (| The runtime is 7 milliseconds
print("\nTo remove", NUMBER_OF_ELEMENTS,
"elements from the list\n",
"“The runtime 1is", runTime, "milliseconds")

To test if 10000 elements are in the list
The runtime is 4274 milliseconds

To remove 10000 elements from the list
The runtime is 1853 milliseconds
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Dictionary

Why dictionary? Suppose your program stores a million students and
frequently searches for a student using the social security number. An efficient
data structure for this task is the dlictionary. A dictionary is a collection that
stores the elements along with the keys. The keys are like an indexer.

Search key Corresponding Search key Corresponding

Key/value pairs il | (e
—tiem | (CTT38384] [B1L] f—teem

(=] [onaz))

LT
A dictionary

i

() (b)
A dictionary’s item is a key/value pair.

Creating a Dictionary

dictionary = {} # Create an empty dictionary
dictionary = {“Ali":40, “Omar":45} # Create a dictionary
students = {"111-34-3434":“Ali", "132-56-6290":“Omar"}

Adding/Modifying Entries

DictionaryNamel[key] = value

For example:

dictionary[“Sara"] = 50
students["234-56-9010"] = "Sara"




Deleting Entries

To delete an entry from a dictionary, use
del dictionary[key]

For example,

del dictionary["sara"]
del students["234-56-9010"]

Looping Entries

>>> for key in dictionary: T
print(key + ":" + str(dictionary[key])) sl

>>> for key in students: 111-34-3434 : ALL
print(key + ":" + str(students[key])) >>>

132-56-6290 : Omar

The len, in, and equality operators

len(dictionary) returns the number of the elements in the dictionary.

>>> dictionaryl = {“Ali":40, “Omar":45}
>>> dictionary2 = {“Omar":45, “Sara":50}
>>> “Omar" in dictionary1

True

>>> “Sami" in dictionaryl

False

>>> dictionary1== dictionary2

False

>>> dictionary1!= dictionary?2

True

The Dictionary Methods

dict

keys(): tuple
values(): tuple
items(): tuple
clear(): None
get(key): value
pop(key): value
popitem(): tuple

Returns a sequence of keys.

Returns a sequence of values.

Returns a sequence of tuples. Each tuple is (key, value) for an item.

Deletes all entries.
Returns the value for the key.
Removes the item for the key and returns its value.

Returns a randomly selected key/value pair as a tuple and removes
the selected item.

The Dictionary Methods

>>>| students = {"111-34-3434":"Ali", "132-56-6290":"Omar"}
>>>| tuple (students.keys())

(*'111-34-3434", '132-56-6290')

>>>| tuple (students.values())

(*Ali', 'Omar')

>>>| tuple (students.items ())

((*'111-34-3434', 'Ali'), ('132-56-6290', 'Omar’'))

>>>| students.get ("111-34-3434")

‘Alit

>>>| print (students.get ("999-34-3434"))
None

>>>| students.pop(”111-34-3434")
'‘Al1it

>>>| students
{'132-56-6290"': 'Omar'}
>>>| students.clear()

>>>| students

{}

>>>




Case Studies: Occurrences of Words

This case study writes a program that counts the occurrences of words in
a text file and displays the words and their occurrences in alphabetical
order of words. The program uses a dictionary to store an entry
consisting of a word and its count. For each word, check whether it is
already a key in the dictionary. If not, add to the dictionary an entry with
the word as the key and value 1. Otherwise, increase the value for the
word (key) by 1 in the dictionary. Assume the words are case-insensitive
(for example, Good is treated the same as good). The program displays
the ten most frequently used words in the file in decreasing order of their

count.
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Case Studies: Occurrences of Words

LisTING 14.5 CountOccurrenceOfWords.py
1 def main():

2 # Prompt the user to enter a file

3 filename = input("Enter a filename: ").strip()

4 infile = open(filename, "r") # Open the file

5

6 wordCounts = {} # Create an empty dictionary to count words

7 for Tine in infile:

8 processLine(1line.lower(), wordCounts)

9
10 pairs = list(wordCounts.items()) # Get pairs from the dictionary
11
12 items = [[x, y] for (y, x) in pairs] # Reverse pairs in the list
13
14 items.sort() # Sort pairs in items
15
16 for i in range(len(items) - 1, len(items) - 11, -1):
17 print(items[i][1] + "\t" + str(items[i][0]))
18

enter a file
open file

create a dictionary
process each line
get pairs to list

reverse pair

display item
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Case Studies: Occurrences of Words

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

# Count each word in the Tine
def processLine(1line, wordCounts):

Tine = replacePunctuations(1line) # Replace punctuation with

words = line.split() # Get words from each Tine
for word in words:
if word in wordCounts:
wordCounts[word] += 1
else:
wordCounts[word] = 1

# Replace punctuation in the line with a space
def replacePunctuations(line):
for ch in line:

if ch in "~@#$%A&* () _-+=~<>?/, .5 1{}[I]"\"":

Tline = line.replace(ch, " ")

return line

main() # Call the main function

space

replace punctuation
extract words

increase word count

new word

Enter a
that
the

we

to
here

a

and

of

not
nation

filename: lincoln.txt
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