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Implementing Lexicon

● The Lexicon represents a set of English 
words.

● Main operations:
● Add word.
● Remove word.
● Is word contained?
● Is prefix contained?

● How can we efficiently implement the 
Lexicon?



  

An Inefficient Implementation

● We could implement the Lexicon as a list of all the words it 
contains.

● To add a word:

● Check if the word already exists.

● If not append it.

● To remove a word:

● Find and remove it from the list.

● To see if a word exists:

● Search the list for the word.

● To see if a prefix exists:

● Check every word in the list to see if the word is a prefix.



  

A Better Implementation

● Use a hash table.
● Adding, removing, and checking for a 

word now runs very quickly (O(1) 
comparisons needed).

● How would you implement 
containsPrefix?

Would have to check all words in all 
buckets.
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Rethinking Hashing

● Our motivation behind hashing was to 
put values into places where we would 
know to look for them.

● When storing strings as our keys, one 
initial idea was to break strings apart by 
their first letter.

● Let's look at that idea again.



  

An Initial Hashing Idea

A – D E – H I – L Q – T Y – ZM – P U – X
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Tries

● The data structure we have just seen is 
called a trie.

● Comes from the word retrieval.
● Pronounced “try,” not “tree.”



  

Trie Nodes

● The pieces of the trie 
are called nodes.

● Each node stores two 
pieces of information:

● Whether, at this point 
in the trie, you have 
arrived at a word, and

● Pointers to child nodes 
in the trie.

● The node at the top of 
the trie is called the 
root node.



  

Let's trie coding up Lexicon!
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Analyzing the Trie

● How efficient are the operations on the 
trie?

● Every operation takes time proportional 
to the length of the string, which we'll 
denote L.

● Time to add or look up an element is 
O(L).

● Time to check if a prefix exists is O(L).
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Removing from a Trie

● Mark the node as no longer containing a 
word.

● If the node has no children:
● Remove that node.
● Repeat this process at the node one level 

higher up in the tree.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92
	Slide 93
	Slide 94
	Slide 95
	Slide 96
	Slide 97
	Slide 98
	Slide 99
	Slide 100
	Slide 101
	Slide 102
	Slide 103
	Slide 104
	Slide 105
	Slide 106
	Slide 107
	Slide 108
	Slide 109
	Slide 110
	Slide 111
	Slide 112

