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the marks are distributed according to its requirements.
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of the question.
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Hand written scanned assignments are not acceptable.
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ASSIGNMENT-1

(Unit 1 –4)
Note: All questions are compulsory. Each question carries equal marks.
	Q.1
	Explain the role of algorithms in problem solving and discuss different classes of algorithm design techniques, such as divide and conquer, greedy, and dynamic programming, with examples. Also, explain algorithm complexity and its importance in evaluating performance.
Develop an algorithm to compute the sum of all elements in a list, write its specification, analyze time and space complexity, perform a dry run for [5, 10, 15, 20], and implement it in any language (C++, Java, or Python).
	(20)

	Q.2
	Explain one-dimensional and multi-dimensional arrays and describe how they are represented in memory. Discuss array traversal and memory addressing with suitable examples.
Develop an algorithm to delete an element from a one-dimensional array at a given position, perform a dry run for A = [2, 4, 6, 8, 10], deleting the element at position 3, analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)

	Q.
	Explain the concept of stacks and discuss different types of expressions (infix, postfix, prefix). Describe the importance of the stack in expression evaluation.
Develop an algorithm to convert an infix expression to postfix, perform a dry run for the expression (A + B) * (C - D), analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)

	Q.4
	Explain the structure and operations of queues and analyze how different types of queues (linear, circular, and priority queues) are used in solving real-world problems such as scheduling and resource management.
Develop an algorithm to implement a priority queue using an array, perform a dry run for inserting elements with priorities (10, 2), (20, 1), (15, 3), analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)

	Q.5
	Compare arrays, stacks, and queues in terms of structure, operations, and applications. Discuss their advantages and limitations.
Develop an algorithm that uses a stack to check whether a given string is a palindrome, perform a dry run for "MADAM", analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)
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ASSIGNMENT-2
(Unit 5 –8)
Note: All questions are compulsory. Each question carries equal marks.
	Q.1
	Explain different types of linked lists (singly, doubly, circular) and discuss their advantages over arrays.
Develop an algorithm to insert a node at the beginning and at the end of a singly linked list, perform a dry run for list 10 → 20 → 30 → 40, analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)

	Q.2
	Explain binary trees and their properties. Discuss different types of trees and their applications in computing.
Develop an algorithm to calculate the height of a binary tree, perform a dry run on a sample tree, analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)

	Q.3
	Explain various sorting techniques and critically compare bubble sort, selection sort, and quick sort with respect to their algorithmic behavior, time complexity (best, average, worst cases), space requirements, and suitability for different types of data.

Develop an algorithm for quick sort, perform a dry run for [9, 4, 7, 3, 10], analyze time complexity (best, average, worst), and implement it in any language (C++, Java, or Python).
	(20)

	Q.4
	Explain graph terminology and differentiate between directed and undirected graphs. Discuss graph traversal methods.
Develop an algorithm for Breadth-First Search (BFS), perform a dry run on a sample graph, analyze time complexity, and implement it in any language (C++, Java, or Python).


	(20)

	Q.5
	Explain searching techniques and discuss the limitations of linear search and the advantages of binary search.
Develop an algorithm to implement binary search using recursion, perform a dry run for [1, 3, 5, 7, 9, 11] searching for 7, analyze time complexity, and implement it in any language (C++, Java, or Python).
	(20)
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