
 



 



 

VTU Jan 2026 : Solution 

 

Sub: Data Structures and Applications Sub Code: BCS304 Branch: AIML 

Date:  Duration: 3 hrs Max Marks: 100 Sem / Sec: III (A, B) OBE 

Answer Key MARKS L C 

1.a. 
 

 
 

 

10 L2 CO1 



 
 

 

 

 

   

1.b 
 

 

5 L2 CO1 



 
 

 
 

 

 

   



1.c 
 

 
 

 
 

 

5 L2 CO1 

2a 
 

 

 

 

7 L2 CO1 



 

 

 
 

 

 

   



 
 

 
 

 

   

2b 
 

 
 

 

 

Wrong Question. 
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Disadvantages of Ordinary (Linear) Queue 

 
1. Wastage of Memory 

 

 

○ In an array implementation, when elements are deleted from the front, the 

freed space cannot be reused. 

 

○ This causes unused spaces at the beginning of the array. 

 

 

2. False Overflow Condition 

 

 

○ Even if empty spaces exist at the front, the queue reports overflow when 

the rear reaches the end of the array. 
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 3. Inefficient Utilization 

 

○ Requires shifting elements to reuse space, which increases time complexity. 
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 Singly linked list is the simplest type of linked list in which every node contains 

some data and a pointer to the next node of the same data type. 

 

 

 

 

 

 

 

 

A doubly linked list or a two-way linked list is a more complex type of linked list 

that contains a pointer to the next as well as the previous node in sequence. 

 

 

 

 

 

 

 

 

 

A circular linked list is a type of linked list in which the last node's next pointer 

points back to the first node of the list, creating a circular structure. This design 

allows for continuous traversal of the list, as there is no null to end the list. 
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https://www.geeksforgeeks.org/dsa/singly-linked-list-definition-meaning-dsa/
https://www.geeksforgeeks.org/dsa/doubly-linked-list/
https://www.geeksforgeeks.org/dsa/circular-linked-list/


 (i) 

 

 

 

(ii) 

void delete_last() 

{ 

node *prev; 

ptr=first; 

while(ptr->link!=NULL) 

{ 

prev=ptr; 

ptr=ptr->link; 

} 

temp=ptr; 

prev->link=NULL; 

free(temp); 

} 
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#include <stdio.h> 

#include <stdlib.h> 

 

// Node structure 

typedef struct Node { 
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 int data; 

struct Node* next; 

struct Node* prev; 

} Node; 

 

 
// Function to create a new node 

Node* createNode(int data) { 

Node* newNode = (Node*)malloc(sizeof(Node)); 

newNode->data = data; 

newNode->next = NULL; 

newNode->prev = NULL; 

return newNode; 

} 

 

 

// 1. Function to concatenate two DLLs: appends list2 to the end of list1 

Node* concatenateDLL(Node* head1, Node* head2) { 

if (head1 == NULL) return head2; 

if (head2 == NULL) return head1; 

 
Node* temp = head1; 

while (temp->next != NULL) { 

temp = temp->next; 

} 

temp->next = head2; 

head2->prev = temp; 

return head1; 

} 

 
// 2. Function to add two DLLs (as numbers) 

// Assumes lists are equal length; returns sum list 

Node* addDLL(Node* h1, Node* h2, int* carry) { 

if (h1 == NULL) return NULL; 

 
Node* res = (Node*)malloc(sizeof(Node)); 

res->next = addDLL(h1->next, h2->next, carry); 

 

 
int sum = h1->data + h2->data + *carry; 

*carry = sum / 10; 

res->data = sum % 10; 

   



 res->prev = NULL; 

 

 
if (res->next != NULL) { 

res->next->prev = res; 

} 

return res; 

} 

 

 
// Helper: Print DLL 

void printList(Node* head) { 

while (head) { 

printf("%d <-> ", head->data); 

head = head->next; 

} 

printf("NULL\n"); 

} 

 

 
int main() { 

// List 1: 1 <-> 2 <-> 3 

Node* head1 = createNode(1); 

head1->next = createNode(2); 

head1->next->prev = head1; 

head1->next->next = createNode(3); 

head1->next->next->prev = head1->next; 

 

// List 2: 4 <-> 5 

Node* head2 = createNode(4); 

head2->next = createNode(5); 

head2->next->prev = head2; 

printf("List 1: "); printList(head1); 

printf("List 2: "); printList(head2); 

// Concatenation 

Node* concatHead = concatenateDLL(head1, head2); 

printf("Concatenated: "); printList(concatHead); 

return 0; 

} 
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Linked List Representation (Triplet Form) 

 

Each node in the linked list contains: 

(row, column, value, next) 

Header Node 

HEAD → (rows=5, cols=4, nonzeros=7) 
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Data Nodes (row-wise order) 

HEAD 

↓ 

(1,1,2) → (2,1,4) → (2,4,3) → (4,1,7) → (4,3,1) → (4,4,1) → (5,3,6) → NULL 

 
 

 

Step : Diagrammatic View 

[5, 4, 7] 

↓ 

[1,1,2] → [2,1,4] → [2,4,3] → [4,1,7] → [4,3,1] → [4,4,1] → [5,3,6] → NULL 

 
 

 

Step : Node Structure (C-like) 

struct node { 

int row; 

int col; 

int value; 

struct node *next; 

}; 
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Linked-Node Representation 

The most common and flexible method for representing any kind of binary tree uses 

dynamically allocated nodes and pointers (or references). 

 

 

● Structure: Each node in the tree is a structure or class that contains three 

components: 

○ Data: The value stored in the node. 

○ Left Child Pointer: A pointer or reference to the left child node. 

○ Right Child Pointer: A pointer or reference to the right child node. 

● Example (Conceptual): 

A node with value A would have a left pointer to a node with value B and a right 

pointer to a node with value C. 

 

Array Representation 

This method uses a one-dimensional array to store the tree nodes and is particularly 

efficient for representing complete binary trees. 

 

 

● Structure: Nodes are stored in an array based on their level-order traversal (top to 

bottom, left to right). 

● Indexing Logic: For any node stored at index P: 

○ The left child is at index 2 * P + 1. 

○ The right child is at index 2 * P + 2. 

○ The parent is at index floor((P - 1) / 2) 
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A threaded binary tree is a variant of a binary tree that utilizes the otherwise null 

pointers in a standard linked representation to facilitate faster, non-recursive, and 

stack-free traversals. These extra pointers are called threads, which point to the 

in-order predecessor or successor of a node. 

Types of Threaded Binary Trees 

Threaded binary trees are generally classified into two main types: 
 

 

● Single Threaded: Either the left or right null pointer is used to point to the in-order 

predecessor or successor, respectively. 
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 ● Double Threaded (Fully Threaded): Both null pointers are used to point to the 

in-order predecessor (left) and successor (right) 
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void inorderTraversal(struct node* root) { 

if (root == NULL) return; 

inorderTraversal(root->left); // Traverse left subtree 

printf("%d ->", root->item);  // Visit root 

inorderTraversal(root->right);  // Traverse right subtree 

} 

void printPreorder(struct Node* node) { 

if (node == NULL) return; 

 
printf("%d ", node->data); // Root 

printPreorder(node->left); // Left 

printPreorder(node->right); // Right 

} 

void printPostorder(struct Node* node) { 

if (node == NULL) return; 

 
printPostorder(node->left); // Left 

printPostorder(node->right); // Right 

printf("%d ", node->data); // Root 

} 
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● Vertex (Node): The basic component of a graph used to represent data points, 

often labeled, and typically connected by edges. 

● Self-loop: An edge where the starting and ending vertex is the same. 

● Parallel Edges (Multiple Edges): Two or more edges that connect the same pair of 

vertices, allowing multiple, distinct paths between them. 

● Weighted Graph: A graph where each edge is associated with a numerical value 

(e.g., cost, distance, or time) 
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BFS: 

DFS: 

void dfs(int start,int n) 

{ 

int visited[n]={0}; 

int stack[MAX]; 

int top=-1,i; 

printf("%d->",start); 
visited[start]=1; 

stack[++top]=start; 

while(top!=-1) 

{ 

start=stack[top]; 

for(i=0;i<MAX;i++) 

{ 

if(adj[start][i] && visited[i]==0) 

{ 

stack[++top]=i; 

printf("%d->",i); 

visited[i]=1; 
break; 

} 

} 

if(i==MAX) 

top--; 
} 
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https://www.google.com/search?q=Weighted%2BGraph&sca_esv=206cd4dd954885db&biw=1366&bih=641&sxsrf=ANbL-n6oTymWEqTolc8Vlrj6PllkoiqGfg%3A1772011530767&ei=CsCeaZjCLvmZ4-EPrsSekQM&ved=2ahUKEwjzuJvGqvSSAxV_xjgGHWSQFHQQgK4QegQIAxAI&uact=5&oq=define%2Bvertex%2C%2Bself%2Bloop%2C%2Bparallel%2Bedges%2C%2Bwighted%2Bgraph&gs_lp=&sclient=gws-wiz-serp&mstk=AUtExfC7-aKqquuv31ywlZZPnfCQrvVlrA-5eo5rgf9OX4YMwrRMHvrrBs9XluI8MVa3L11TGOgh6RJL05A3q0h5uS65Jf_m034JIdDUneTaHeH0SZT153ZTXTA56pSkjQkNUAFxA7hTYawMG-HPNe7t9z5DsrDR9JebdNDtk69kMxMw67zUYnHctZgYFfv5_n9mhQcYRNAATMTzff8Fcmgj9f10d2STYIuhErNywPIwGH-wn1Y6iQbAnQeYPnNVILuMZ1hxnQuNZwnvE_Zz-tpRJLli&csui=3
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A leftist tree is a type of binary tree, often used to implement a mergeable priority queue 

(heap), that satisfies two main properties: 

1. Heap Property: The key (value) of any node is less than or equal to the keys of its 

children in a min-leftist tree, or greater than or equal in a max-leftist tree. 

2. Leftist Property: For every node, the null path length (NPL) of its left child is greater 

than or equal to the null path length of its right child. The NPL of a node is the 

length of the shortest path from that node to an external (null or empty) node in its 

subtree. 
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