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Total Marks: 100
Pass Marks: 50

Assignment-1
Instructions: You must answer the questions in your own words. Copying from books is not allowed.
	Q.1.
	What is the difference between an Array and a Linked List in terms of memory allocation? Write a program in C++ or Python to insert a new node at the beginning of a Singly Linked List.
	(20)

	Q.2.
	Describe the basic operations of a Stack (Push and Pop). Write a function/program that uses a stack to check if a given string of parentheses (e.g., "{[()]}") is balanced.
	(20)

	Q.3.
	What is a Circular Queue? Explain how it overcomes the limitations of a standard Linear Queue. Write a program to implement the enqueue operation for a Circular Queue using an array.
	(20)

	Q.4.
	Explain the concept of Recursion and the difference between the Base Case and the Recursive Case. Write a recursive program to calculate the factorial of a number entered by the user.
	(20)

	Q.5.
	Define a Binary Search Tree (BST). Write a program to insert three elements (e.g., 15, 10, and 20) into an empty BST and then write a function to perform an In-Order traversal to display the elements.
	(20)
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Pass Marks: 50

Assignment-2
Instructions: You must answer the questions in your own words. Copying from books is not allowed.
	Q.1.
	Differentiate between Linear Search and Binary Search. Write a program to implement Binary Search on a sorted array [10, 23, 45, 70, 90, 100] to find the index of 70
	(20)

	Q.2.
	Explain the working mechanism of Quick Sort. Write a program to sort an array [29, 10, 14, 37, 13] using the Quick Sort algorithm and print the sorted array.
	(20)

	Q.3.
	What is a Hash Table, and how are collisions resolved using Linear Probing? Write a simple program to insert keys [12, 25, 35] into a hash table of size 10 using the hash function key % 10.
	(20)

	Q.4.
	What is a Graph in data structures? Write a program to represent a graph using an Adjacency List for 4 vertices (0 to 3) with edges (0-1, 0-2, 1-3, 2-3). Also, write a function to perform Breadth-First Search (BFS) starting from vertex 0
	(20)

	Q.5.
	How are Tree structures used in organizing hierarchical data? Write a program that takes an array of numbers and builds a Binary Search Tree from it. Then, write a function to search for a specific value (e.g., 40) in that tree and return whether it is found or not
	(20)
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