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Course Overview: 
Student will learn basics of DSA from this 40 hours course. They will be able to perform 
operations such as insertion, deletion and search, on linear and non linear data structures. Linear 
data structures covered under this course are array, stack, queue, double ended queue and linked 
list. In non linear data structure this course will cover trees and graphs. Student will learn and 
implement bubble, selection, insertion, quick and bucket sort algorithm using C programming 
language. This course will also cover the implementation of linear search, binary search and 
hashing techniques using C Language.    

DSA is the basic requirement for the job role of software developer in the companies like TCS, 
Infosys etc. Most of the questions asked during the placement drive for the IT Company are 
created from this subject. Student should learn and develop problem solving abilities using DSA 
in order to get a good job in IT company. 

Course Outcomes: 

CO. NO. Cognitive Level Course Outcome  

1 Synthesis 

Student will be able to design algorithms and convert those 
algorithms into a C language code to perform push and pop 
operation on stack data structure. Students also develop an ability 
to perform recursion and apply them to the tower of Hanoi 
problem. 

2 Synthesis 

Student will be able to design algorithms and convert those 
algorithms into a C language code to perform enqueu, dequeue 
and traversing operation on queue and Linked list data structure. 
Student will also able to list the advantages and disadvantages of 
Linked List. 

3 Application 
Students will be able to write C code to implement Linear search, 
Binary Search, bubble sort, Insertion sort, selection sort, quick 
sort, heap sort, merge sort, radix sort and counting sort. 

4 Application 
Students will be able to write C programming code to create 
binary tree and implement pre, post and in order traversing on the 
tree data structure. 

5 Application 
Students will be able to write C programming code to implement 
Hashing. He should be able to perform breadth and depth first 
search operations on Graph data structure. 

 

Prerequisites: 
1. Fundamentals of C programming. 
2. Students should be efficient in writing code using looping statements. 
3. Students should be able to perform insertion and deletion operations on stack.   
4. Students should be able to implement structures using pointers in C programming. 
 



Course Outcome Mapping with Program Outcome: 

Course 
Outcome  

Program Outcomes (PO’s) 

CO. NO. Domain Specific (PO) Domain Independent (PO) 

 PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 2 2 3 2 2 1 - - 1 - - 1 
CO2 2 2 3 2 2 1 - - 1 - - 1 
CO3 2 2 3 2 2 1 - - 1 - - 1 
CO4 3 2 3 2 2 1 - - 1 - - 1 
CO5 3 2 3 2 2 1 - - 1 - - 1 

1: Slight (Low) , 2: Moderate (Medium), 3: Substantial (High)  
 

Course Coverage Module Wise: 

Lect. No. Unit Topic 
1 1 Stacks: Introduction and real world examples 
2 1 Student should be able to write algorithm for stack push and pop operations  
3 1 Student should be able to write functions in C programming to perform push, 

pop, peak and display operation on stack 
4 1 Student should be able to write C program to reverse a string using stack data 

structure 
5 1 Student should be able to write C program to check balanced parenthesizing 

using stack data structure 
6 1 Student should be able to design an algorithm, also can write a C programming 

code to convert infix expression into postfix expression 
7 1 Student should be able to write a C code to evaluate postfix expression using 

stack data structure 
8 1 Student should write a recursive code using C programming to solve Towers 

of Hanoi, having ‘n’ number of rings 
9 2 Queues: Introductions and real world examples 

10 2 Student should be able to write algorithm for enqueue and dequeue operations 
on queue data structures 

11 2 Students should be able to write C code to implement queue operations using 
stack. 

12 2 Students should be able to write C code for Round Robin Algorithm using 
Queue data structure 

13 2 Students should be able to write C code to implement enqueue and dequeue 
operations on double ended queue 

14 2 Linked Lists: Introduction and real world examples 
15 2 Student should be able to write C code for creating a singly linked list and to 

implement insertion and deletion operations on it 
16 2 Student should be able to implement stacks using linked list 



17 2 Student should be able to implement Queue using linked list 
18 2 Student should be able to write C code to implement Circular Queue using 

linked list 
19 2 Student should be able to write a C code to reverse a singly linked list without 

creating additional spaces 
20 2 Student should be able write C code for creating a doubly linked list and to 

implement insertion and deletion operations on it 
21 3 Searching Techniques: Sequential and binary search 
22 3 Student should be able to write C code for linear search and binary search 
23 3 Student should be able to write C code to implement bubble sort 
24 3 Student should be able to write C code to implement selection sort and 

insertion sort 
25 3 Student should be able to write C code to implement Quick sort considering 

pivot element at the end of the array 
26 3 Student should be able to write C code to implement Heap sort using divide 

and conquer method 
27 3 Student should be able to write C code to implement Merge sort using divide 

and conquer method 
28 3 Student should be able to write C code for counting sort algorithm 
29 4 Trees: Definition of tree, Properties of tree, array and linked 

representation of Tree 
30 4 Student should be able to write C code to create a binary tree using linked 

representation 
31 4 Student should be able to write recursive functions in C programming for the 

pre, post and, inorder traversal of binary tree 
32 4 Student should be able to write C code to count num of nodes, num of leaf 

nodes and internal nodes in a binary tree 
33 4 Student should be able to write C code to implement Binary Tree 
34 4 Students should be able to list the difference between a binary tree and a B+ 

tree 
35 4 Student should be able to write the advantages of balanced tree also list the 

advantages of balanced tree  
36 4 Students should be able to create a threaded binary tree using  
37 4 Student should be able to balance an unbalanced tree using the concepts and 

rotations explained in the AVL tree 
38 5 Graphs: Basic concepts, Different representations of Graphs 
39 5 Student should be able to write Graph Traversals (BFS & DFS) algorithm and 

can perform it on the given set of elements 
40 5 Student should be able to write  Minimum Spanning Tree (Prims & Kruskal) 

algorithm and implement the same on the given set of elements 
41 5 Student should be able to write Dijkstra’s shortest path algorithm and drive the 

shortest path from the graph 
42 5 Student should be able to write C code to implement Hashing 

 

 



TEXT/REFERENCE BOOKS  
1. Data structures, Schaum Series, S. Lipshutz 
2. Data Structures in C, Reema Thareja, Oxford University Press 
3. An introduction to data structures with applications By Jean-Paul Tremblay, P. G. 

Sorenson, TMH  
4. Data Structures in C, Tanenbaum, Pearson 

Course Level Problems (Test Items):  

CO.NO. Problem description 

1 
A. Write an algorithm to perform push and pop operation on stack. 
B. Write a program to reverse a string using stack. 
C. Write a recursive function in C to solve tower of Hanoi problem. 

2 

A. Write a C program to perform enqueue and dequeue operations in 
queue. 

B. Write a C program to implement round robin scheduling algorithm. 
C. Write an algorithm to insert and delete elements from various locations 

of Linked List 

3 

A. Write an algorithm of binary search. 
B. Write a C program to implement Bubble sort. 
C. Write a C program to implement Selection Sort. 
D. Write an algorithm of quick sort. 

4 

A. Write a C program to implement binary tree. 
B. Write a C program to traverse binary tree. 
C. Explain the balance factor of tree and draw a balanced AVL tree using 

the data given.  

5 
A. Write an algorithm for breadth first search and depth first search. 
B. Find minimum spanning tree using Prim’s algorithm 
C. Write a C program to implement the concept of Hashing. 

 

Assessment Methodology: 

1. Online quiz on kahoot after every module completion. 
2. Practical exam in lab where they have to write code on C compiler for the given problem 

statement. (Once in a week) 
3. Assignments one from each unit. 
4. Midterm subjective paper where they have to write algorithms to perform different 

operations on different data structures as mentioned in the modules. (Twice during the 
semester) 

5. Final paper at the end of the semester subjective.  

 



Teaching and Learning resources unit-wise: 

Unit-1 

Stack implementation and application of stack. 

Video Tutorials:  

1. https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 
2. https://youtu.be/SBy-OVSOOjQ 
3. https://youtu.be/wKi0y-9RNRs 
4. https://youtu.be/dO9HBypj6I8 
5. https://youtu.be/77OVgLg8KZ0 
6. https://youtu.be/8C1hMq2Ult0 

Theory concepts: https://www.geeksforgeeks.org/stack-data-structure/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/stack-gq/ 

NPTEL Course: 
https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F 

 

  



Unit-2 

A. Queue implementation and applications of queue 

Video Tutorials: 

 https://youtu.be/qXRZWcaL-l0 

 https://youtu.be/b7pb_8JsrpM 

 https://youtu.be/7cQ2jP5Kesc 

 https://youtu.be/3Pv644T5Z3o 

Theory concepts: https://www.geeksforgeeks.org/queue-data-structure/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/queue-gq/ 

B. Linked list implementation and various operations on linked list 

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/data-structures/linked-list/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/linked-list-gq/ 

NPTEL Course: 
https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F 

 

  



Unit-3 

A. Linear and binary search 

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/searching-algorithms/ 

Sample Quiz: https://www.geeksforgeeks.org/algorithms-gq/searching-gq/ 

B. Sorting techniques 

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/sorting-algorithms/ 

Sample Quiz: https://www.geeksforgeeks.org/algorithms-gq/searching-and-sorting-gq/ 

NPTEL Course: 
https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F 

  



Unit-4 

A. Fundamentals of Trees  

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/binary-tree-data-structure/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/binary-trees-gq/ 

B. Binary search tree implementation 

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/binary-search-tree-data-structure/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/binary-search-trees-gq/ 

C. B+ Trees 

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/introduction-of-b-tree/ 

Sample Quiz: https://www.geeksforgeeks.org/introduction-of-b-tree/ 

D. AVL Tree  

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/avl-tree-set-1-insertion/ 

Sample Quiz: https://www.geeksforgeeks.org/avl-tree-set-2-deletion/ 

NPTEL Course: 
https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F 

  



Unit-5 

A. Graph  

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/graph-data-structure-and-algorithms/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/graph-gq/ 

B. Hashing 

Video Tutorials: https://www.youtube.com/watch?v=a32_3hiZCU0&t=73s 

Theory concepts: https://www.geeksforgeeks.org/hashing-data-structure/ 

Sample Quiz: https://www.geeksforgeeks.org/data-structure-gq/hash-gq/ 

NPTEL Course: 
https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F 

 

  



Previous Year Question Papers: 

 



 



 



 





 



 


