Why study trees
Trees
for Computational Linguistics 111
A07)

Data Structures and Algorith
a

. Au hierarchica, non-linear  algorithms
+ We have already resorted to descriptions using trees (c.g,, recursion trace)
g Gl + Atreeis a graph with certain properties
CETERE S IR D « Itis also very common in (computational) linguistcs:
e - T recs: representing synacicsiructure of senences

Seminar 0 Sprachiisanschatt.

I
oo 3w koo i o e gy e o
Winter Semester 2024/25 many NLP problems.

Definitions More definitions
R S @ + The nodes with the same parent are calld siblings @
hiarchically with the ollowing + The nodes with children are called internal nodes

propertis: ® « The nodes without chidren are the leaf nodes & OB
P O SOY O n
et m e
i e e et TG P
SR, B e
e @ © O @ rtets o s
s e e ot r e  Anode is a descendant of its ancestors. ®OD
e
o) B 0JCL0) o AR T o e
. ® « The depth of a node is the number of edges from oot ®
e A — e T
s e e
TR « The height of a tree is the height of its root

Ordered trees Binary trees
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Some properties of binary trees Binary tree example: expression trees
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Implementation of trees Implementation of trees
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Breadth first traversal (level order) Pre-order traversal
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Example: pre-order in an expression tree Post-order traversal
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Example: post-order in an expression tree In-order traversal

dof in_order aode)
in_order (node 1ett)
# process the node

print (node data)
in_order (node right)
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Example: in-order in an expression tree Summary
« Trees are hierarchical data structures useful in many applications.
+ We will often return to trees and properties oftres in the restof the course
+ Reading on trees: Goodrich, Tamassia, and Goldwasser (2013, chapter 8, and
optionall the chapter on seqrch frees (Goodrich, Tamassia, and Goldwasser
2013,ch. 11)
Next
+ Heaps and priority queues
+ Reading;: Reading: Goodrich, Tamassia, and Goldwasser (2013, chapter 9)
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