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1. Define a binary Tree and state and prove four properties of binary tree. Draw the binary expression 
trees for the following expressions  

 

 

 

 
2. Mention four common ways to traverse binary tree.Implement C++ functions for each 

traversal method. 

The basic operations that can be performed on a binary search tree data structure, are the 
following − 

 Insert − Inserts an element in a tree/create a tree. 

 Search − Searches an element in a tree. 

 Preorder Traversal − Traverses a tree in a pre-order manner. 

 Inorder Traversal − Traverses a tree in an in-order manner. 

 Postorder Traversal − Traverses a tree in a post-order manner.  

Inorder Traversal  



In the in-order traversal, the left subtree is visited first, then the root, and later the right 
subtree. 

Algorithm: 

Step 1- Recursively traverse the left subtree  

Step 2- Visit root node 

Step 3- Recursively traverse right subtree  

 

 

 

Pre-Order Traversal 

In pre-order traversal, it visits the root node first, then the left subtree, and lastly right subtree. 

Algorithm: 

Step 1- Visit root node 

Step 2- Recursively traverse the left subtree  

Step 3- Recursively traverse right subtree 



 Post-Order Traversal 

It visits the left subtree first in post-order traversal, then the right subtree, and finally the root node. 

Algorithm: 

Step 1- Recursively traverse the left subtree  

Step 2- Visit root node 

Step 3- Recursively traverse right subtree  

  



 



 

 

 
 
 



3.  
 
 
 

4.  

 
 

 
5. Explain stack application Tower Hanoi with neat diagrams and c++ program. 

 



 Tower of Hanoi is a mathematical puzzle where we have three rods and n disks. The 
objective of the puzzle is to move the entire stack to another rod, obeying the following 
simple rules:  

 Only one disk can be moved at a time. 
 Each move consists of taking the upper disk from one of the stacks and placing it on top of 

another stack i.e. a disk can only be moved if it is the uppermost disk on a stack. 
No disk may be placed on top of a smaller disk. 
Objective of Tower of Hanoi: 

 The Objective of the puzzle is to move all the discs from one Rod (Source Rod) to another 
Rod (Destination Rod) with the help of third Rod (Auxiliary Rod) but they must follow the 
listed rules below. 

 During single iteration only one disc can be moved,i.e. you cannot move more than one discs 
at a time.  

        You cannot place a larger disc over a smaller disc. 

 
 



 
 

 

6.  



 
 

 

 



 
7. Write a structure of binary tree  node. 

 

 
 
 

 

8.  
 

9. What is Heap data structure explains with flow diagrams. 
A heap is a complete binary tree in which the value of a node is less than all the values in its 
sub trees.  

By convention, the smallest element is the one with the highest priority 
10. What is Tree explain types of tree explain terminology with neat diagrams. 



The tree is a nonlinear hierarchical data structure and comprises a collection of entities 
known as nodes. It connects each node in the tree data structure using "edges”, both 
directed and undirected. 

 

 
Parent Node: The node which is a predecessor of a node is called the parent node of that 
node. {2} is the parent node of {6, 7}. 
Child Node: The node which is the immediate successor of a node is called the child node of 
that node. Examples: {6, 7} are the child nodes of {2}. 
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Root Node: The topmost node of a tree or the node which does not have any parent node is 
called the root node. {1} is the root node of the tree. A non-empty tree must contain exactly 
one root node and exactly one path from the root to all other nodes of the tree. Degree of a 
Node: The total count of subtrees attached to that node is called the degree of the node. 
The degree of a leaf node must be 0. The degree of a tree is the maximum degree of a node 
among all the nodes in the tree. The degree of the node {3} is 3. 
Leaf Node or External Node: The nodes which do not have any child nodes are called leaf 
nodes. {6, 14, 8, 9, 15, 16, 4, 11, 12, 17, 18, 19} are the leaf nodes of the tree. 
Ancestor of a Node: Any predecessor nodes on the path of the root to that node are called 
Ancestors of that node. {1, 2} are the parent nodes of the node {7}  
Descendant: Any successor node on the path from the leaf node to that node. {7, 14} are 
the descendants of the node. {2}.  
Sibling: Children of the same parent node are called siblings. {8, 9, 10} are called siblings. 
Depth of a node: The count of edges from the root to the node. Depth of node {14} is 3. 
Height of a node: The number of edges on the longest path from that node to a leaf. Height 
of node {3} is 2. 
Height of a tree: The height of a tree is the height of the root node i.e the count of edges 
from the root to the deepest node. The height of the above tree is 3. 
Level of a node: The count of edges on the path from the root node to that node. The root 
node has level 0. 
Internal node: A node with at least one child is called Internal Node. 
Neighbour of a Node: Parent or child nodes of that node are called neighbors of that node. 
Subtree: Any node of the tree along with its descendant 
 



 
 
 

 
 
 
 
 

11. Write push and pop operation of queue using an array 



 

 
 

 

 
 
 
 


