Tries

Ben Langmead

Please sign guestbook (www.langmead-lab.org/teaching-materials)
|@ ® | to tell me briefly how you are using the slides. For original Keynote

files, email me (ben.langmead@gmail.com).


http://www.langmead-lab.org/teaching-materials
mailto:ben.langmead@gmail.com

Indexing

We've seen indexes built over substrings of T
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Indexing with suffixes

Different approach is to index suffixes of T. This yields
surprisingly economical & practical data structures:
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Tries

Trie ("try”): a tree representing a collection of strings (keys)

The smallest tree such that

Each edge is labeled with a characterc € X
For given node, at most one child edge has label ¢

Each key is “spelled out”along a path starting at root

Short version: each key is “spelled out” along a path from the
root and common prefixes are collapsed as much as possible

Helpful for implementing a set or map when the keys are strings



Tries

Keys: instant, internal, internet

Key Value
Instant 1
internal 2
Internet 3

Smallest tree such that:

Each edge is labeled with a charc € X

For given node, at most one child

edge has label ¢

Each key is “spelled out”along a path

starting at root



Tries

Keys: instant, internal, internet

Key Value
Instant 1
internal 2
Internet 3

Smallest tree such that:

Each edge is labeled with a charc € X

For given node, at most one child
edge has label ¢

Each key is “spelled out”along a path
starting at root




Tries

How do we check whether “infer”
is in the trie?

Start at root and try to match
successive characters of “infer” to
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Tries

How do we check whether “infer”
is in the trie?

oops, no “f”

Start at root and try to match t  "Fell off’

successive characters of “infer” to
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Tries

Query:“interesting”




Tries

Query:“interesting”




Tries

Query:“insta”

No value associated
with node, so “insta”
wasn’t a key




Tries

Query:“instant”

It’s a key!




Tries

Checking for presence of
key P, where | P|=n
traverses < n edges

If total length of all keys is
N, triehas < N edges




Tries

How to represent edges between a
i node and its children?

Map (from characters to child nodes)
ldea 1: Hash table

|dea 2: Sorted lists

Assuming hash table, it's reasonable to
say querying with P, | P| = n, is O(n) time




Tries

Could use trie to represent k-mer index.
Map k-mers to offsets where they occur
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Tries: alternatives

Tries aren’t the only way to encode sets
Or maps over strings using a tree.

E.g. ternary search tree: j

as at be by he in is it of on or to

Figure 2. A ternary search tree for 12 two-letter words
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