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Chapter 12 Advanced data structure

« 12.1 Multidimensional Array
« 12.2 Generalized Lists
« 12.3 Storage management

« 12.4 Trie
« 12.5 Improved binary search tree
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12.3 Trie

« Ideal situation: The average time of insertion,
deletion, and search is O(logN)

- Input 9, 4, 2,06, 7, 15, 12, 21

. Output 2, 4, 6, 7, 9, 12, 15, 21 \\
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Structure of Trie

« Space division of key
e “trie” comes from “retrieval”
« Application

e Information retrieval

« Large scale of English dictionary

« 26-branch Trie

« Binary Trie
« Letters (numbers) represented as binary coding
« Coding includes just 0 and 1
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Tree of English words: 26-branch Trie

Store words ‘and, ant, bad, bee’

/Subtree ‘an’ contains )
set {and, ant} that a

every word from the
n
‘s’ e
o

set has the same
and ant bad bee

9 prefix ‘an’.

A subtree contains the words with the same prefix
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Compact the Single Paths close to the leaf

store words an, and.ant bad.bee
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Binary Trie
Elements are 2. 5. 9. 17. 41. 45. 63

0 (<32) _AO~_ 1(>32)
0 (<16) SO (>16) O~ 1(>48)
0 (<8) ® 1 (>8) : @ 0 (<48)

(>40) 63
0 (<4) UL (>4) 90 0 | (>44)

45

2 5
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PATRICIA Structure

OXXXXX

@\ Compression

00xXXXX 01xxxx 10xxxx 11 XXXX

17 63

000xxx
001XXX 101xxx
9
0000xX e 1010X%///<::2\\}011XX
XX
2 5 41 45

Code: 2: 000010 5: 000101 9: 001001
17: 010001 41. 101001 45: 101101 63: 111111
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Characteristics of PATRICIA Tree

 The compressed PATRICIA tree is a
full binary tree

« Every internal node represents a 1-bit
comparison

« Always at least two children are
generated

« The number of comparisons will
not exceed the length of the key
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***************************************************************** SufﬁXTreesAscendmgOrder

Q) explicit states @ implicit states ababc
PDC

OC

ababc babc ababc babc

Suffix Trie Suffix Tree
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Suffix Array

5 | ALAMS MALAYALAMS

L|ALAYALAMS | 0123456789

7 | AMS |

3 | AYALAMS 5 11 (7 |3 |6 |2 |0 |8 |4 |9
6 | LAMS Suffix Array

2 | LAYALAMS

0 | MALAYALAMS |3 |1 |1 |0 (2 /O 1 O O -
8 | M3 | The longest common prefix array
4 | YALAMS Suffix 5 and Suffix 1 share “ALA”

91 8% Suffix 1 and Suffix 7 share “A”  LCP always adjacent
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ALAYALAME

AYALAMS
LAMS
LAYALAMS
MALAYALAMS
M$

YALAMS

S

O | PP |COC(OINITOO W[N] WU
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Discussions

 Can Trie handle Chinese characters?
What about PATRICIA Trie structure?

« Learn related document about
Suffix Array and Suffix Tree. And
think about their applications.
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