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DATA STRUCTURES LAB

Course Objectives:
e To provide the knowledge of basic datz structures and their implementations.
e To understand importance of data structures in context of writing efficient

programs.
e To develop skills to apply appropriate data structures in problem solving.

Course Outcomes: At the end of the course, Student will be able to
COl: Identify the role of data structures in organizing and accessing data.

CO2: Design, implement, and apply linked lists for dynamic data storage.
CO3: Develop applications using stacks and queues.
CO4: Design and implement algorithms for operations on binary trees andbinary search
COS5: Devise novel solutions to small scale programming challenges nvolving data
structuressuch as stacks, queues, Trees.

UNIT I
Introduction to Data Structures: Definition and importance of Data structures,
Abstract data types (ADTs) and its specifications, Arrays: Introduction. 1-D. 2-D
Arrays, accessing elements of array, Row Major and Column Major storage of Arrays,
Searching Techniques: Linear & Binary Search, Sorting Techniques: Bubble sort.
Selection sort, Quick sort.

Sample experiments:

1. Program to find min & max element in an array.
2. Program to implement matrix multiplication.
3. Find an element in given list of sorted elements in an array using Binary search.
4. Implement Selection and Quick sort techniques.
UNIT II

Linked Lists: Singly linked lists: representation and operations, doubly linked lists
andcircular linked lists, Comparing arrays and linked lists, Applications of linked lists.

Sample experiments:

1. Write a program to implement the following operations.
a. Insert b. Deletion c. Traversal

2. Write a program to store name, roll no, and marks of students in a class using
circulardouble linked list.
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3. Write a program to perform addition of given two polynomial expressions
using linked list,

UNIT 111

Stacks: Introduction to stacks: properties and operations, implementing stacks
using arrays and linked lists, Applications of stacks in expression evaluation,
backtracking, reversing listetc.

Sample experiments:
1. Implement stack operations using
a. Arrays b. Linked list

2. Convert given infix expression into post fix expression using stacks.

(9%)

. Evaluate given post fix expression using stack.
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. Write a program to reverse given linked list using stack.
UNIT IV

Queunes: Introduction to queues: properties and operations, Circular queues,

implementing queues using arrays and linked lists, Applications of queues scheduling,
etc.

Deques: Introduction to deques (double-ended queues), Operations on deques and their
applications.

Sample experiments:
1. Implement Queue operations using
a. Arrays b. Linked list

2. Implement Circular Queue using
a. Arrays b. Linked list
3. Implement Dequeue using linked list.
UNIT V

Trees: Introduction to Trees, Binary trees and traversals, Binary Search Tree —
Insertion,Deletion & Traversal

Sample experiments:
1. Implement binary tree traversals using linked list.

2. Write program to create binary search tree for given list of integers. Perform
in-ordertraversal of the tree. Implement insertion and deletion operations.

Textbooks:

1. Data Structures and algorithm analysis in C, Mark Allen Weiss, Pearson, 2™
Edition.






