
 

  

 

 

 

A tree is a nonlinear hierarchical data structure that consists of nodes 

connected by edges. 

Other data structures such as arrays, linked list, stack, and queue are 

linear data structures that store data sequentially. In order to perform 

any operation in a linear data structure, the time complexity increases 

with the increase in the data size. But it is not acceptable in today's 

computational world. Different tree data structures allow quicker and 

easier access to the data as it is a non-linear data structure. 

Tree Terminologies 
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• Path − Path refers to the sequence of nodes along the edges of a 

tree. 

• Root − The node at the top of the tree is called root. There is only 

one root per tree and one path from the root node to any node. 

• Parent − Any node except the root node has one edge upward to a 

node called parent. 

• Child − The node below a given node connected by its edge 

downward is called its child node. 

• Leaf − The node which does not have any child node is called the 

leaf node. 

• Subtree − Subtree represents the descendants of a node. 

• Visiting − Visiting refers to checking the value of a node when 

control is on the node. 

• Traversing − Traversing means passing through nodes in a specific 

order. 

• Levels − Level of a node represents the generation of a node. If the 

root node is at level 0, then its next child node is at level 1, its 

grandchild is at level 2, and so on. 

• keys − Key represents a value of a node based on which a search 

operation is to be carried out for a node. 
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• Node- A node is an entity that contains a key or value and pointers 

to its child nodes. 

• The last nodes of each path are called leaf nodes or external 

nodes that do not contain a link/pointer to child nodes. 

• The node having at least a child node is called an internal node. 

• Edge-It is the link between any two nodes. 

• Height of a Tree-The height of a Tree is the height of the root node 

or the depth of the deepest node. 

• Degree of a Node-The degree of a node is the total number of 

branches of that node. 

• Forest-A collection of disjoint trees is called a forest. 
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Advantages of Trees 

Trees are so useful and frequently used, because they have some very 

serious advantages: 

• Trees reflect structural relationships in the data. 

• Trees are used to represent hierarchies. 

• Trees provide an efficient insertion and searching. 

• Trees are very flexible data, allowing to move subtrees around with 

minimum effort 

 

Types of Tree 

• Binary Tree 

• Binary Search Tree 

• AVL Tree 

• B-Tree 

• Heap Tree 
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Binary Tree 

A binary tree is a tree data structure in which each parent node can have 

at most two children. 

For example: In the image below, each element has at most two 

children. 

 

 

 

 

 

 

 

Types of Binary Trees 

• Complete binary tree 

•  Full binary tree 

• Balanced or Perfect binary tree 
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Full Binary Tree 

 

A full Binary tree is a special type of binary tree in which every parent 

node/internal node has either two or no children. 

Perfect Binary Tree 

 

A perfect binary tree is a type of binary tree in which every internal node 

has exactly two child nodes and all the leaf nodes are at the same level. 

 

Complete Binary Tree 

• A complete binary tree is just like a full binary tree, but with two 

major differences 

• Every level must be completely filled 

• All the leaf elements must lean towards the left. 

• The last leaf element might not have a right sibling i.e. a complete 

binary tree doesn't have to be a full binary tree. 
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Binary Tree Applications 

• For easy and quick access to data 

• In router algorithms 

• To implement heap data structure 

• Syntax tree 

Binary Search Tree 

The binary search tree is an advanced algorithm used for analyzing the 

node, its left and right branches, which are modeled in a tree structure 

and returning the value. The BST is devised on the architecture of a 

basic binary search algorithm; hence it enables faster lookups, 

insertions, and removals of nodes. This makes the program really fast 

and accurate. 

Attributes of Binary Search Tree 

• Nodes of the tree are represented in a parent-child relationship 

• Each parent node can have zero child nodes or a maximum of two 

subnodes or subtrees on the left and right sides. 

• Every sub-tree, also known as a binary search tree, has sub-branches 

on the right and left of themselves. 

• All the nodes are linked with key-value pairs. 
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AVL Tree 

AVL tree is a self-balancing binary search tree in which each node 

maintains extra information called a balance factor whose value is either 

-1, 0 or +1. AVL tree got its name after its inventor Georgy Adelson-

Velsky and Landis. 

Heap-Tree 

Heap data structure is a complete binary tree that satisfies the heap 

property. It is also called as a binary heap. 

A complete binary tree is a special  binary tree in which every level, 

except possibly the last, is filled all the nodes are as far left as possible 

Tree Applications 

• Binary Search Trees(BSTs) are used to quickly check whether an 

element is present in a set or not. 

• Heap is a kind of tree that is used for heap sort. 

• A modified version of a tree called Tries is used in modern routers 

to store routing information. 

• Most popular databases use B-Trees and T-Trees, which are variants 

of the tree structure we learned above to store their data 

• Compilers use a syntax tree to validate the syntax of every program 

you write. 
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