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1. All questions are compulsory and carry equal marks, but within a question, the marks are distributed according to its requirements. 

2. Read the question carefully and answer it according to the requirements of the question. 

3. Avoid irrelevant discussion/information and reproducing from books, study guides, or allied material.

4. Handwritten scanned assignments are not acceptable. 

5. Upload your typed (in Word or PDF format) assignments on or before the due date.

6. Your own analysis and synthesis will be appreciated.

7. Late assignments can’t be uploaded to the LMS.

8. The students who attempt their assignments in Urdu/Arabic may upload a scanned copy of the handwritten assignments (in PDF format) on the University LMS. The size of the file should not exceed 5MB.
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ASSIGNMENT-1
(Unit 1 –4)
	Q.NO.1
	Define data structures and explain their importance in computing. Differentiate between linear and non-linear data structures with suitable examples.

Develop an algorithm to find the maximum element in a list, write its specification, analyze time and space complexity, and implement it in any language (C++, Java, or Python).

	Q.NO.2
	Explain the storage structure of arrays and how elements are stored in contiguous memory. Discuss the advantages and limitations of arrays.

Develop an algorithm to insert an element into a one-dimensional array at a specified position, perform a dry run for A = [10, 20, 30, 40] inserting 25 at position 2, and implement it in any language (C++, Java, or Python).

	Q.NO.3
	Describe the structure and operations of a singly linked list and compare it with arrays in terms of memory usage and operations.

Develop an algorithm to search for an element in a linked list, perform a dry run for the list 5 → 10 → 15 → 20 with key = 15, and implement it in any language (C++, Java, or Python).

	Q.NO.4
	Explain the fundamental concepts of a stack, including its structure and operations (push, pop, and peek), discuss its importance in computer science, and examine its key applications, such as parentheses matching and function call handling.
Develop algorithms for PUSH and POP operations using an array-based stack, perform a dry run for PUSH(10), PUSH(20), PUSH(30), POP(), PUSH(40), analyze time complexity, and implement them in any language (C++, Java, or Python).

	Q.NO.5
	Explain the fundamental concept of a queue, including its structure and basic operations, discuss its practical applications, and critically differentiate between simple (linear) queues and circular queues.
Develop algorithms for ENQUEUE and DEQUEUE operations using a circular queue, perform a dry run for a queue of size 5 with ENQUEUE(1), ENQUEUE(2), ENQUEUE(3), DEQUEUE(), ENQUEUE(4), ENQUEUE(5), explain wrap-around, and implement them in any language (C++, Java, or Python).
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ASSIGNMENT-2

(Unit 5 –8)
	Q.NO.1
	Explain recursion, including its types (direct and indirect) and components (base case and recursive case). Discuss when recursion is preferred over iteration.

Develop a recursive algorithm to compute the Fibonacci sequence, perform a dry run for n = 5 showing recursive calls, and implement it in any language (C++, Java, or Python).

	Q.NO.2
	Define trees and explain their classification and applications.

Develop algorithms for preorder, inorder, and postorder traversal of a binary tree, perform a dry run on a sample tree, analyze time complexity, and implement them in any language (C++, Java, or Python).

	Q.NO.3
	Explain sequential search and binary search with their working principles and compare their applicability.

Develop algorithms for both methods, perform a dry run of binary search on [2, 4, 6, 8, 10, 12, 14] to find 10, analyze time complexity, and implement them in any language (C++, Java, or Python).

	Q.NO.4
	Explain hashing, hash functions, and the properties of a good hash function. Discuss collision resolution techniques and clustering.

Develop an algorithm using linear probing, perform a dry run by inserting {12, 22, 32, 42} into a hash table of size 10 using h(k)=k mod 10, and implement it in any language (C++, Java, or Python).

	Q.NO.5
	Explain the concept and importance of sorting and compare different sorting techniques.

Develop an algorithm for insertion sort, perform a step-by-step dry run for [8, 3, 5, 2, 9], analyze time complexity, and implement it in any language (C++, Java, or Python).


