Algorithms and Data Structures
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Handout -26
Trees

· Binary Tree
· Binary Tree Representation
· Array Representation
· Link List Representation
· Operations on Binary Trees
· Traversing Binary Trees
· Pre-Order Traversal Recursively
· In-Order Traversal Recursively
· Post-Order Traversal Recursively

Trees
· Trees are very flexible, versatile and powerful non-liner data structure
· It can be used  to represent data items possessing hierarchical relationship
· A tree can be theoretically defined as a finite set of one or more data items (or nodes) such that
· There is a special node called the root of the tree
· Remaining nodes (or data item) are partitioned into number  of subsets each of which is itself a tree, are called sub tree
· A tree is a set of related interconnected nodes in a hierarchical structure
· Where have you seen a tree structure before?
· Examples of trees:
- Directory tree
- Family tree
- Company organization chart
- Table of contents
- etc.
· Root is a specially designed node (or data items) in a tree
· It is the first node in the hierarchical arrangement of the data items
· For example, 
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· In this example ‘A’ is the root node
· Each data item in a tree is known as node
· It specifies the data information and links to other data items
Degree of a node
· Degree of a node is the number of subtrees of a node in a given tree
· In the above example
· the degree of node A is 3
· the degree of node B is 2
· the degree of node C is 2
· the degree of node D is 3
The Degree of a Tree
· The degree of a tree is the maximum degree of node in a given tree
· The degree of node J is 4
· All other nodes have less or equal degree
· So the degree of the above tree is 4
· A node with degree zero (0) is called terminal node or a leaf
· In the above example, nodes M,N,I,O etc are leaf nodes
· Any node whose degree is not zero is called a non-terminal node
Levels of a Tree
· The tree is structured in different levels
· The entire tree is leveled in such a way that the root node is always of level 0
· Its immediate children are at level 1 and their immediate children are at level 2 and so on up to the terminal nodes
· If a node is at level n then its children will be at level n+1
Depth of a Tree
· Depth of a tree is the maximum level of any node in a given tree
· The number of levels from root to the leaves is called depth of a tree
· The term height is also used to denote the depth of a tree
Binary Trees
· A binary tree is a tree in which no node can have more than 2 children
· These children are described as “left child” and “right child” of the parent node
· A binary tree T is defined as a finite set of elements called nodes such that
· T is empty if T has no nodes called the null or empty tree
· T contains a special node R, called root node of T and the remaining nodes of T form an ordered pair of disjoined binary trees T1 and T2. They are called left and right sub tree of R
· Consider the following binary tree T
· Here ‘A’ is the root node of the tree
· ‘B’ is the left child of ‘A’ and ‘C’ is the right child of ‘A’
· i.e. ‘A’ is the father of ‘B’ and ‘C’
· The nodes ‘B’ and ‘C’ are called brothers
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Operations on Binary Trees
· The basic operations that are commonly performed on binary trees are listed below:
· Create an empty binary tree
· Traversing a binary tree
· Inserting a new node
· Deleting a Node
· Searching for a Node
· Determine the total no. of Nodes
· Determine the total no. of leaf Nodes
· Determine the total no. of non-leaf Nodes
· Find the smallest element in the tree
· Finding the largest element
· Find the Height of the tree
· Finding the Father/Left Child/Right Child/Brother of an arbitrary node
Traversing Binary Trees
· Tree traversal is one of the most common operations performed on trees
· In traversing right sub-tree is always traversed after left sub-tree
· It is a way in which each node in the tree is visited exactly once in a systematic manner
· There are three standard ways of traversing a binary tree
1. Pre Order Traversal (Root-left-right)
2. In order Traversal (Left-root-right)
[bookmark: _GoBack]3. Post Order Traversal (Left-right-root)
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