CSCI 136
Data Structures &
Advanced Programming
Lexicon Lab
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Lexicon Lab
Lexicon
The vocabulary of a person, language, or branch of
knowledge - Oxford Languages

Implement a program that creates, updates, and
searches a Lexicon (set of words)
• Supports
•
•
•
•

adding/removing words
searching for words and prefixes
reading words from files
Iterating over all words
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Lexicon Lab
Good lexicons also support efficient algorithms for
• Finding all words with a given prefix
• Finding all words in a given range
• Suggesting corrections for misspelled words
• Wildcard searches
• A * wildcard refers to any set of 0 or more letters
• A ? wildcard refers to any set of 0 or 1 letters
• Example: bi*c?n* would match
– bicentennial, bicentennials, biconcave, biconvex, billycan, billycans
biomedicine
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we will use is a special kind of tree called a trie (pronounced "try"), designed for just this purpos

Lexicon Lab : Tries

A trie is a letter-tree that efficiently stores strings. A node in a trie represents a letter. A path throu
the trie traces out a sequence of letters that represent a prefix or word in the lexicon.

Instead of just two children as in a binary tree, each trie node has potentially 26 child pointers (o
for each letter of the alphabet). Whereas searching a binary search tree eliminates half the wo
with a left or right turn, a search in a trie follows the child pointer for the next letter, which narro
the search to just words starting with that letter. For example, from the root, any words that be
with n can be found by following the pointer to the n child node. From there, following o leads
just those words that begin with no and so on recursively. If two words have the same prefix, th
share that initial part of their paths. This saves space since there are typically many shared prefi
among words. Each node has a boolean isWord flag which indicates that the path taken from
root to this node represents a word. Here's a conceptual picture of a small trie:

• Lab Goal: Build a data structure that can
efficiently store and search a lexicon
• Using a special kind of tree called a trie
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The thick border around a node indicates its isWord flag is true. This trie contains the words:
are, as, new, no, not, and zen. Strings such as ze or ar are not valid words for this
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because the path for those strings ends at a node where isWord is false. Any path not drawn

Lexicon Lab : Tries
• A trie is a tree that stores words where
• Each node holds a letter
• Some nodes are “word” nodes (dark circles)
• Any path from the root to a word node describes
one of the stored words
• All paths from the root form prefixes of stored
words (a word is considered a prefix of itself)
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to just words starting with that letter. For example, from the root, any wo
be found by following the pointer to the n child node. From there, follow
words that begin with no and so on recursively. If two words have the sam
initial part of their paths. This saves space since there are typically many sh
rds. Each node has a boolean isWord flag which indicates that the path ta
node represents a word. Here's a conceptual picture of a small trie:
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border around a node indicates its isWord flag is true. This trie contains t
new, no, not, and zen. Strings such as ze or ar are not valid word
“news”
e path for those stringsNow
endsadd
at a“dot”
nodeand
where
isWord is false. Any path
o not exist, so strings such as cat or next are not valid because there is no
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ding a new node for each letter, for example, adding the word dot to
new nodes, one for each letter. On the other hand, adding the word n
g an s child to the end of existing path for new. Adding the word d
oesn't require any new nodes at all, just turning on the flag on an exis
trie after those three words have been added:
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7
owing down as its get full, it becomes faster to add words when

ll paths in the trie must eventually lead to a word. If the word being
d along this path, the nodes along that path must be deleted from
example, if you removed theTries
words zen and not from the trie show
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The Lexicon Interface
An interface that provides the methods
public interface Lexicon {
public boolean addWord(String word);
public int addWordsFromFile(String filename);
public boolean removeWord(String word);
public int numWords();
public boolean containsWord(String word);
public boolean containsPrefix(String prefix);
public Iterator<String> iterator();
public Set<String> suggestCorrections(String
target, int maxDistance);
public Set<String> matchRegex(String pattern);
}
9

Lexicon Lab
• Implement the Lexicon interface using tries
• LexiconTrie implements the Lexicon Interface
• Each node of the Trie is a LexiconNode
• Analogous to a SLL consisting of SLLNodes

• LexiconTrie supports
•
•
•
•
•

adding/removing words
searching for words and prefixes
reading words from files
Iterating over all words
And, optionally (not required!)
– spelling suggestions
– wildcard searches
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The Starter Repository
• Lexicon.java [Do not edit this file]
• The lexicon interface specification

• LexiconTrie.java [Edit this file]
• A skeleton implementation of trie structure that
implements the Lexicon interface

• LexiconNode.java [Edit this file]
• A skeleton implementation of the node structure for the
LexiconTrie

• Main.java [No need to edit this file]
• The app that will allow a user to make queries of your
LexiconTrie

• inputs directory : three sample dictionaries
• The usual: PROBLEMS.md, README.md, ….
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Tips
• Start by implementing LexiconNode.java
• Add a main method to carefully test all of the
LexiconNode methods

• Then implement LexiconTrie.java
• Add a main method to carefully test all of the LexiconTrie
methods

• Develop and test code incrementally
• Use the small dictionaries for initial debugging
• You can easily determine what the output should be

• Several methods may be implemented recursively or
iteratively. Think about what works best for you!
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