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Introduction to Tree

➢What is a Tree?
➢A Tree is a non-linear hierarchical data structure consisting of 

nodes connected by edges.

➢Features
➢Stores hierarchical data 
➢Faster searching and sorting 
➢Represents parent-child relationships 

➢Real-Life Examples
➢File system 
➢Organization hierarchy 
➢Family tree 
➢HTML DOM structure 
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Basic Structure of Tree

➢Components of Tree

➢Node → Basic element of tree 

➢Edge → Connection between nodes 

➢Root Node → Topmost node 

➢Child Node → Node below another node 

➢Parent Node → Node above child node 

➢Leaf Node → Node with no children

➢Example

➢ A
/ \

B   C
/ \

D   E
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Tree Terminologies

Term Description

Root Starting node

Parent Node having child

Child Descendant node

Sibling Nodes with same parent

Leaf Node without children

Internal Node Node with at least one child

Degree Number of children

Height Longest path from root

Level Position of node
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Properties of Tree

➢Properties

➢A tree with n nodes has n-1 edges. 

➢Only one path exists between two nodes. 

➢Trees do not contain cycles. 

➢Root node has no parent.
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Types of Trees

➢General Tree 

➢Binary Tree 

➢Binary Search Tree (BST) 

➢AVL Tree 

➢B-Tree 
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General Tree

➢A tree where a node can have any number of children.

➢Example

➢ A
/ | \

B  C  D
/ \

E   F
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General Tree
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Binary Tree

➢A Binary Tree is a tree in which each node can have at most two 
children.

➢Children
➢Left Child 
➢Right Child 

➢Example

➢ 10
/  \

20   30
/ \

40 50
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Types of Binary Tree

➢1. Full Binary Tree
➢Every node has 0 or 2 children.

➢2. Complete Binary Tree
➢All levels completely filled except last.

➢3. Perfect Binary Tree
➢All internal nodes have two children and all leaves are at same level.

➢4. Skewed Binary Tree
➢Nodes arranged in one direction.
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Binary Search Tree (BST)

➢Binary Search Tree

➢A BST is a binary tree where:

➢Left subtree values < Root 

➢Right subtree values > Root 

➢Example

➢ 50
/  \

30    70
/ \ / \

20 40  60 80
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Advantages of BST

➢Fast searching 

➢Efficient insertion and deletion 

➢Maintains sorted data
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Tree Traversal

➢Traversal means visiting all nodes of a tree.

➢Types
➢Preorder 
➢Inorder
➢Postorder
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Preorder Traversal

➢Preorder (Root → Left → Right)

➢Example

➢ A
/ \

B   C

➢Output
➢A B C

➢Algorithm
1. Visit Root
2. Traverse Left
3. Traverse Right
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Inorder Traversal

➢Inorder (Left → Root → Right)

➢Output
➢B A C

➢Algorithm
1. Traverse Left
2. Visit Root
3. Traverse Right
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Postorder Traversal

➢Postorder (Left → Right → Root)

➢Output
➢B C A

➢Algorithm
1. Traverse Left
2. Traverse Right
3. Visit Root
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Tree Representation in Memory

➢1. Array Representation
➢Used in complete binary trees.

➢2. Linked Representation
➢Each node contains:
➢Data 
➢Left pointer 
➢Right pointer 



22
www.infomax.org.in

Binary Tree in C Structure

➢struct Node
{
int data;
struct Node *left;
struct Node *right;
};
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Applications of Trees

➢File systems 

➢Database indexing 

➢XML/HTML parsing 

➢Artificial Intelligence 

➢Decision trees 

➢Compiler design 

➢Network routing
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