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LABORATORY COURSE PLAN

COURSE – INFORMATION:

	LAB COURSE TITLE
	DATA STRUCTURES LABORATORY

	LAB COURSE CODE
	U23CSP32
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	LECTURE
	TUTORIAL
	PRACTICAL
	CREDIT


	
	0
	0
	4
	2

	REGULATION


	BRANCH
	YEAR
	SEMESTER
	ACADEMIC YEAR

	2023
	CSE
	II
	IV
	2025 - 2026

	COURSE INCHARGE
	


SYLLABUS
COURSE OBJECTIVE: 
· To demonstrate array implementation of linear data structure algorithms. 

· To implement the applications using Stack 

· To implement the applications using Linked list 

· To implement Binary search tree and AVL tree algorithms. 

· To implement the Heap algorithm. 

· To implement Dijkstra‟s algorithm. 

· To implement Prim‟s algorithm 

· To implement Sorting, Searching and Hashing algorithms 

LIST OF EXPERIMENTS
1. Array implementation of Stack, Queue and Circular Queue ADTs 

2. Implementation of Singly Linked List 

3. Linked list implementation of Stack and Linear Queue ADTs 

4. Implementation of Polynomial Manipulation using Linked list 

5. Implementation of Evaluating Postfix Expressions, Infix to Postfix conversion 

6. Implementation of Binary Search Trees 

7. Implementation of AVL Trees 

8. Implementation of Heaps using Priority Queues 

9. Implementation of Dijkstra‟s Algorithm 

10. Implementation of Prim‟s Algorithm 

11. Implementation of Linear Search and Binary Search 

12. Implementation of Insertion Sort and Selection Sort 

13. Implementation of Merge Sort 

14. Implementation of Open Addressing (Linear Probing and Quadratic Probing) 
TEXT/REFERENCE BOOKS:
1. Mark Allen Weiss, Data Structures and Algorithm Analysis in C, 2nd Edition, Pearson Education, 2005. 
2. Thomas H. Cormen, Charles E. Leiserson, Ronald L.Rivest, Clifford Stein, Introduction to Algorithms”, Fourth Edition, Mcgraw Hill/ MIT Press, 2022  
VIRTUAL LAB LINK:
	W1: VIRTUAL LAB FOR DATA STRUCTURES - Search Videos (bing.com)

	W2: Welcome to Virtual Labs - A MHRD Govt of india Initiative (vlabs.ac.in)


	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE PERIODS 

	                                                                        CYCLE I 

	1
	Array implementation of Stack, Queue and Circular Queue ADTs 
	8
	8

	2
	Implementation of Singly Linked List 
	4
	12

	3
	Linked list implementation of Stack and Linear Queue ADTs 
	4
	16

	4
	Implementation of Polynomial Manipulation using Linked list 
	4
	20

	5
	Implementation of Evaluating Postfix Expressions, Infix to Postfix conversion 
	4
	24

	6
	Implementation of Binary Search Trees 
	4
	28

	7
	Implementation of AVL Trees 
	4
	32

	CYCLE II

	8
	Implementation of Heaps using Priority Queues 
	4
	36

	9
	Implementation of Dijkstra‟s Algorithm 
	4
	40

	10
	Implementation of Prim‟s Algorithm 
	4
	44

	11
	Implementation of Linear Search and Binary Search 
	4
	48

	12
	Implementation of Insertion Sort and Selection Sort
	4
	52

	13
	Implementation of Merge Sort 
	4
	56

	14
	Implementation of Open Addressing (Linear Probing and Quadratic Probing) 
	4
	60


COURSE OUTCOME

At the end of the course, the student should be able to: 

CO 1: Develop and array implement of Stack and Queue ADTs 
CO 2: Develop and array implement of List ADT 
CO 3: Develop and implement List, Stack and Queue ADTs. 
CO 4: Apply the concept of Binary Trees , Binary Search Trees, AVL Trees 
CO 5: Develop and implement Heaps using Priority Queues 
CO 6: Apply the concept of searching and sorting algorithms 

CO-PO MAPPING:
	CO
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	1
	2
	2
	1
	-
	-
	-
	-
	2
	1
	2
	2
	2
	3

	CO2
	3
	3
	1
	1
	-
	-
	-
	-
	1
	1
	1
	3
	2
	2

	CO 3
	2
	1
	3
	1
	-
	-
	-
	-
	1
	1
	2
	3
	3
	3

	CO 4
	3
	1
	3
	3
	-
	-
	-
	-
	1
	2
	3
	3
	1
	2

	CO 5
	3
	2
	1
	1
	2
	-
	-
	-
	3
	3
	3
	1
	1
	3

	CO 6
	2
	2
	1
	1
	2
	-
	-
	-
	2
	2
	2
	2
	2
	3

	AVG
	2.3
	1.8
	1.8
	1.3
	2
	-
	-
	-
	1.6
	1.6
	2.1
	2.3
	2.1
	2.6


	ADDITIONAL EXPERIMENTS

	EXP. NO.
	NAME OF THE EXPERIMENTS
	Identified Resource link

	1
	Perform Pattern Matching Operation: Find and Replace all occurrences of PAT in STR with REP if PAT exists in STR.
	data-structure-lab-manual.pdf (mitmysore.in)

	2
	Solving Tower of Hanoi problem with n disks
	data-structure-lab-manual.pdf (mitmysore.in)

	3
	Write a program to implement Splay trees.
	Advanced Data Structures and Algorithms Lab Manual [20A05301P] (svrec.ac.in)

	4
	Write a program to implement Quicksort for the given list of integer value
	Advanced Data Structures and Algorithms Lab Manual [20A05301P] (svrec.ac.in)

	5
	Write a program to find the solution for the knapsack problem using the greedy method.
	Advanced Data Structures and Algorithms Lab Manual [20A05301P] (svrec.ac.in)


MODEL LAB DETAILS 

	BATCH
	REGISTER NO.
	MODE OF LAB CONDUCT 
	DATE
	TIMING

	
	
	
	
	


LIST OF QUESTIONS 
SET 1

	1
	Write a C program to implement circular queue ADT to do the insertion and deletion

operation.

	2
	Write a C program that uses functions to perform the following:

a) Create a singly linked list of integers.

b) Delete a given integer from the above linked list.

c) Display the contents of the above list after deletion

	3
	Write a C program to implement stack ADT using linked list implementation.

	4
	Write a c program to implement the polynomial addition and multiplication. Use linked list

implementation.

	5
	Write a C program to implement infix to postfix conversion for the following

i) A + B * C + D ii) (A + B) * (C + D) iii) A * B + C * D iv) A + B + C + D

	6
	Write a c program to create a binary search tree by satisfying the property, the balancing

factor for every node is at most 1.

	7
	Write a c Program to implement AVL trees and its Operations

	8
	Write a C program to implement the binary heap using priority queues.

	9
	Find the shortest paths from the source to all vertices in the given graph using

Dijkstra’s algorithm.
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	10
	Write a C program to implement Prim’s Algorithm for suitable example.

	11
	Write a C program to implement linear search algorithm

	12
	Write a C program to implement binary search algorithm

	13
	Write a C programs for implementing the following sorting methods to arrange a list of

integers in ascending order:

a) Insertion sort b) Merge sort

	14
	Consider an array of size 7 with elements 13, 9, 21, 15, 39, 19, and 27 and find the

element 39 in the list by implementing linear search algorithm in C language.

	15
	Substantiate the importance of MAX Heap in insertion and deletion by programming

using C

	16
	Write a C Program to implement an application of list ADT – Polynomial Subtraction

	17
	Consider an array of size 7 with elements 13, 9, 21, 15, 39, 19, and 27 and find the

element 39 in the list by implementing linear search algorithm in C language

	18
	Write a C program to sort the given unsorted array of elements using insertion sort

{13,32,26,9,35,18}

	19
	Write a C program to implement and evaluate the postfix expression.

	20
	Write a C program to find Maximum and minimum of element in max heap tree.


SET 2
	1
	Write a c program to implement the following operations for Queue ADT using Array

implementation.

i.) Insert ii.) Delete iii.) Display

	2
	Write a program in C to insert a new node at the end of a Singly Linked List.

	3
	Write a C program to insert and delete of an element in a linear queue

(Choices i) Front of the Queue ii)Rear of the Queue ).

	4
	Write a C program to add the polynomial equations 3x^3+5^2+4x^0 and

7x^3+4x^2+8x^0. For addition use List ADT

	5
	Write a C program to implement and evaluate the postfix expression.

	6
	How to implement the search operation on a binary search tree after adding new

element. Write a C program, to implement the above.

	7
	Write a c program to perform the following operations:

a) Insert an element into a AVL tree.

b) Delete an element from a AVL tree.

c) Search for a key element in a AVL tree.

	8
	Write a C program to insert and delete an element in Max heap binary tree.

	9
	Write a C program to implement Dijkstra’s algorithm

	10
	Construct the minimum spanning tree (MST) for the given graph using Prim’s Algorithm-
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	11
	Find the number 18 in the given list by implementing the binary search tree in C

language. {20,14,6,8,12,10,4,16,18,2}

	12
	Write a C program to sort the given unsorted array of elements using insertion sort

{12,31,25,8,32,17}

	13
	Write a C program to implement selection sort for the given array

arr[] = {64, 25, 12, 22, 11}.

	14
	Write a C program for the implementation of priority queue using the following heap

operation Minheap i.) Insert ii.) Delete

	15
	Create a node and perform the following operation Insertion with single rotation and

double rotation, Display in AVL Tree using C program.

	16
	Write a C Program to implement the following various operation for List ADT using array

implementation. i.) Create ii.) Traverse iii.)Search

	17
	Write a C program to construct a binary tree and display the nodes using inorder,

preorder and postorder traversals.

	18
	Write a C Program to implement the following various operation for Queue ADT using

array implementation. i.) Enqueue ii.) Dequeue iii.)Display

	19
	Write a C program to construct MST using Prims algorithm for the given graph
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	20
	Write a C Program for Binary SearchTree with the following operations Create, Insert,

Findmin and Findmax.


VIVA QUESTIONS

1. What is data structure?
2. What does abstract Data Type Mean?
3. What is the difference between a Stack and an Array?
4. What do you mean by recursive definition?
5. What is a linked list?
6. What are the advantages of linked list over array (static data structure)?
7. Can we apply binary search algorithm to a sorted linked list, why?
8. What do you mean by free pool?
9. What do you mean by overflow and underflow?
10. What are the disadvantages array implementations of linked list?
11. What is a queue?
12. What is a priority queue?
13. What are the disadvantages of sequential storage?
14. What is dangling pointer and how to avoid it?
15. What are the disadvantages of linear list?
16. Define double linked list.
17. Is it necessary to sort a file before searching a particular item ?
18. Calculate the efficiency of sequential search?
19. Parenthesis is never required in Postfix or Prefix expressions, why?
20. List out the areas in which data structures are applied extensively?
21. What are the major data structures used in the following areas : network data model & Hierarchical data model?
22. Minimum number of queues needed to implement the priority queue?
23. Sorting is not possible by using which of the following methods?
24. List out few of the Application of tree data-structure?
25. What is the type of the algorithm used in solving the 8 Queens problem?
26. In an AVL tree, at what condition the balancing is to be done?
27. What is a spanning Tree?
28. Does the minimum spanning tree of a graph give the shortest distance between any 2 specified nodes?
29. Whether Linked List is linear or Non-linear data structure?
30. What is a binary search tree (BST)? How does it differ from a regular binary tree?
31. What is a B-tree? How does it differ from a binary search tree?
32. What is a graph? Explain its terminologies.
33. How can a graph be represented?
34. What are the common graph traversal methods?
35. Explain the topological sorting of a directed acyclic graph (DAG).
36. What are the applications of graphs?
37. How can you detect cycles in a graph?
38. What is a minimum spanning tree (MST)?
39. How can you find the shortest path between two vertices in a graph?
40. Explain the concept of a directed graph and an undirected graph.
41. What is the difference between a graph and a tree?
42. What is linear search? How does it work?
43. What is hashing? How does it work?
44. What are collision resolution techniques in hashing?
45. What is a hash function? What are the properties of a good hash function?
46. Explain linear probing as a collision resolution technique in hashing.
47. What is binary probing in hashing?
48. What is quadratic probing? How does it handle collisions in hashing?
49. What is double hashing? How does it resolve collisions in hashing?
50. Compare the time complexity of linear search, binary search, and hashing for search operations.
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