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Lecture Learning Outcomes

At the end of the session, you will be able to 

• differentiate between a tree and non-tree structure

• understand basic properties of tree data structure
• know the forms of binary trees

• execute tree traversals within a binary tree structure
• know some applications of trees
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Preliminaries
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Preliminaries
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Preliminaries
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Preliminaries
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Introduction

• Example 1: Hierarchical administrative structure 

of a corporation
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Introduction
• Example 2: Product information categorization
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Introduction

• Example 3: Student information categorization in a

University
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What is a Tree?
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Terminology
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Terminology
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Terminology
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Terminology
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Are these Binary Trees?
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Properties of Binary Trees

Proper binary tree Not a  proper binary tree



21

Properties of Binary Trees
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Properties of Binary Trees

-------->Level 0

-------->Level 1

-------->Level 2

-------->Level 3

Maximum number of nodes at 
some level i = 2i

Not a complete binary tree
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Properties of Binary Trees
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Properties of Binary Trees
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Properties of Binary Trees
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Binary Trees - ADT

}
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Binary Tree Traversal
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Binary Tree Traversal
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Binary Tree



Binary Tree

• Deleting a node: (a) Node to be deleted has no children
– Set corresponding link of the parent to NULL

Node to be deleted After deletion



Binary Tree

Node to be
deleted

After
deletion



Binary Tree

Minimum in the right  
subtree of 12



Binary Tree

Duplicate to be removed After deletion



Applications of Trees

• Hierarchical Data Representation

• Searching and Sorting

• Expression Parsing and Evaluation

• Network Routing

• Machine Learning and Artificial Intelligence

• Compilers and Interpreters

• Bioinformatics

• Game Development

• Natural Language Processing



Summary
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See you next 
time!
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