Computer Science Monash University

CSE1303 Part A Overview
Data Structures and Algorithms * Trees.
Summer Semester 2003 « Terminology.
 Traversal of Binary Trees.
Lecture A12— Binary Trees * Expression Trees.

* Binary Search Trees.

Kymberly Fergusson

Parts of a Tree

Lnoges ]

Trees

* Family Trees.

* Organisation Structure Charts.
» Program Design.

* Structure of achapter in abook. %

Parts of a Tree Parts of a Tree

parent parent child

mode TTOUES
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Partsof a Tree Partsof a Tree
t child leaf
pr?(;gre\ nodes n(i?es
Parts of a Tree Parts of a Tree
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Parts of a Tree
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Binary Tree

» Each node can have ost 2 children
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Traversal Preorder Traversal
» Systematic way of visiting all the nodes. * Visit the node.
» Methods: * Traversetheleft subtree.
— Preorder, Inorder, and Postorder « Traversetheright subtree.
» They all traversetheleft subtree beforethe
right subtree.

» The name of the traversal method depends
on when the node is visited.
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Example: Preorder
Inorder Traversal

» Traversetheleft subtree.
 Visit the node.
 Traverse theright subtree.
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Example: Inorder
Postorder Traversal

» Traversetheleft subtree.
 Traverse theright subtree.
 Visit the node.
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Example: Postorder

Expression Tree

* A Binary Tree built with operands and
operators.

 Also known asaparsetree.
» Usedin compilers.
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Example: Expression Tree
Notation

» Preorder

— Prefix Notation
* Inorder

— Infix Notation
* Postorder

— Postfix Notation

1/3 + 6*7/4
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Example: Infix Example: Postfix

Recall: Rev| | = '|| NUl| . | | | | | |
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Example: Prefix

e lrlalsfr]+Tle[7]a]
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Binary Search Tree

A Binary Tree such that:
 Every node entry hasauniquekey.

« All the keysin theleft subtree of anode
are less than the key of the node.

* All thekeysintheright subtree of anode
are greater than the key of the node.
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Example 1: keyisan integer
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Insert

» Create new node for theitem.
¢ Find aparent node.
¢ Attach new node as aledf.
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Insert
Example: R
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Insert
Example: ig%
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* returns:

Search: Checklist

* if target key isless than current node' s key,
search the left sub-tree.

* ese if target key isgreater than current
node’ skey, search the right sub-tree.

— if found, pointer to node containing target key.
— otherwise, NULL pointer.
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Search

Example: @

Example:

Search

2
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Revision
* Binary Tree
« Preorder, Inorder, Postorder Traveral
* Expression Trees
» Prefix, Infix, and Postfix notation
+ Insert and Search

Revision: Reading
* Kruse 9
+ Standish 9

+ Langsam 5
« Deitel & Deitel 12.7

Preparation

Next lecture: Binary Search Trees (Information Retrieval)
« Read Chapter 9.2 in Kruse et al.
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