Tries
Tries
Data Structures and Algorithms for Computational Linguistis 1T
(5CLBA07) « A tre (or prfx tee)is a tree-based data structure, particularly used for fast
pattern matching
Gagn Goltekin + Common applications include
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- Storing lexicons and implementing ‘autocomplete’

~ Asa replacement for hash tables.
« Suffix trecs,
strings effcently

for sol

Tries - or ‘standard’ tries

definition

+ Atrieisa tree representation of  set
of strings

+ Each node is associated with
character

« Tracing paths from root o the leaf
nodes produce each strings

« Share prios i i i

ted in comman branches
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Searching in tries

detiniton

- Start from the root, jump to node
with current character
« Fail
- Wtheretsnocharacter o follow
3 non-leaf
+ Accept if we are at a leaf node at the
end of the input

bat

Tries
with prefixconflcts

« To prevent that no string is  prefix
of another, 2 common trick is
eppend aspectl endosing
symbol

+ Another approach i to mark the
nodes that correspond to ends of
srings

Inserting, deleting and complexity

« Search in a tre is clearly linear in the size of the string being searched

« There is a factor coming from the alphabet size q, but this can be reduced t
Oflog ) with binary search, or O(1) if a method allowing direct addressing is

+ Both insertion and deletion starts with a lookup, and possibly inserts new
nodes or deletes them
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Properties of tries

o children as
alphabet
~ in practicethis will be much smaller on avera
- average degrees of nodes also go down as the depth increase
« The height of the trie s the length of the longest string
 Number of leaves are equal to the number of strings.

« I the worst case, the number of nodes is the total length of al strings

of symbols in the

Compressed tries

« In typical use, ties are sparse,
resulting in long ch

« Tries can be comprss
e o
nodes labeled with substrings rather
than characters

+ Compressing ties saves space, and
may also speed up some operations.

Suffix tries (or suffix trees)

Suffix tries

examples a suffi i for basans

Al sufixs:

O

« Sufixtries (or suffx trees) are tres that include all suffies of a string =

et e L e L T I I TR e « Ifthe search ends ina laf node, the o

« Suffx y pattern is a suffx of the string )
trieis linear

« I there is a path from root o the. nanat

« They are used extensively in information retrieval end of the strng, the pattern i In s

« They forwild the stin bonona#

« Suffix tries can alsa be compressed
ke the regular tries

Properties of suffix tries Summary
. s use O(n?) .
requirementto O(n) fes are useful tree-based data structures
. . ude set or
the sring lsel i the (comprossec!) tie hodes and information retreval
quadratic (O(qn? - + Reading suggestion: Goodrich, Tamassia, and Goldwasser (2013, chapter 13)

complexity

« Generalized suffix tries allow storing multiple strings (documents) in a single

suffi trie (each string gets a special end-of-string marker)

Next:
+ Regular languages and finite state automata
+ Suggested reading: Jurafsky and Martin (2009, chapter 2)




Acknowledgments, credits, references

B Goodrich, Michael T, Roberto Tamassa, and Michael H. Goldwasser (2013)
Dala Sructures and Algorithms n Python. John Wiley & X
164
D Jurafsky, Daniol and James H. Mastin (2009). Spech and Language Processing: An
Iniodiction o Natral Linguag Proessng, Compustional iisics, e
Recogntion i |




	Tries
	Introduction/motivation
	Tries

	Tries
	Tries - or `standard' tries
	Searching in tries
	Tries
	Inserting, deleting and complexity
	Properties of tries
	Compressed tries

	Suffix tries
	Suffix tries (or suffix trees)
	Suffix tries
	Properties of suffix tries

	
	Summary


	Appendix
	Acknowledgments, credits, references


