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Branch Name:

Computer Engineering / Information Technology

Program Code: ET404 / ET407
Course Title: Data Structure
Course Code: 2ET4040304

Pre-requisite Course:

C Programming

Course Objectives:
1. Understand and remember algorithms and its analysis procedure.
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Introduce the concept of data structures through ADT including List, Stack and Queues.
To design and implement various data structure algorithms.

To introduce various techniques for representation of the data in the real world

To develop application using data structure algorithms.

Teaching and Examination Scheme:

Teaching Scheme (Hours per week) Evaluation Scheme (Marks)
Lecture | Tutorial | Practical . - The_zory (Marks'.) _Pra(?tlcal (Mar!<s) Total
(L) M ®) Credit | University | Continuous | University | Continuous (Marks)
Assessment | Assessment | Assessment | Assessment
3 0 4 5 60 40 40 60 200
Course Contents:
. . Total | Weightage
Unit No Topic Hours (%)
Basic Concepts of Data Structures:
1.1 Data Structure Basic Concepts
1.2 Types of data structures
1.3 Primitive and non-primitive data structures.
1.4 Introduction to Algorithms.
1.5 Key features of an algorithm.
1.6 Analysis Terms (for the definitions purpose only):
a. Time Complexity
b. Space Complexity
1 c. Asymptotic Notations, Big ‘O’, Notation, Best case Time Complexity,
Average case Time Complexity, Worst case Time Complexity
1.7 Array: 4 10%
i. Row Major Arrays
ii. Column Major Arrays
1.8 Overview of various array operations.
1.9 Searching an element into an array —
i. Linear Search
ii. Binary Search
Stack and Queues:
2.1 Linear and Non-Linear Data Structures
2.2 Stack: Array representation of Stack, PUSH POP Operations on Stack,
2 Implementation of Stack, Application of Stack, Infix, Prefix and Postfix 10 20%
Forms of Expressions, Recursive Functions (factorial, greatest common
divisor, Fibonacci series)
2.3 Queue: Array representation of Queue, Operations on Queue,




Implementation of Queue, Limitation of Single Queue
2.4 Concepts of Circular Queue
2.5 Application of queue

2.6 Difference circular queue and simple queue

Linked List:
3.1 Pointers Revision

3.2 Revision of Structure

3.3 Revision of structure using pointers

3.4 Dynamic Memory Allocation

3.5 Linked list Presentation

3.6 Types of Linked List

3.7 Basic operations on singly linked list: Insertion of a new node in the
Beginning of the list, at the end of the list, after a given node, before a
given node, in sorted linked list, Deleting the first and last node from a

node in binary tree, Searching a node in binary tree

5.4 Tree Traversal: Inorder, Preorder, Postorder

5.6 Applications of binary tree

5.7 Graph: Representation of Graphs

5.8 Elementary Graph operations, (Breadth First Search, Depth First Search,
Spanning Trees, Shortest path, Minimal spanning tree)

12 25%
linked list, searching a node in Linked List, Count the number of nodes
in linked list
3.8 Concepts of circular linked list
3.9 Difference between circular linked list and singly linked list
3.10 Basic operations on Doubly linked list: Insertion of a new node in the
Beginning of the list, at the end of the list, after a given node, before a
given node. Deleting the first and last node from a linked list, Searching
anode in Linked List, Count the number of nodes in linked list
3.11 Applications of linked list
Sorting and Hashing:
4.1 Sorting Methods:
i. Bubble Sort
ii. Selection Sort
iii. Quick Sort
iv. Insertion Sort
v. Merge Sort 08 20%
vi. Radix Sort
4.2 Hashing Concepts
4.3 Division Method, Middle Square Method, Folding Method
4.4 Collision in Hashing
4.5 Collision resolution techniques: Linear Probing
Trees & Graphs:
5.1 Non-linear data structures
5.2 Binary trees: Complete Binary Tree, Basic Terms: level number, degree,
in-degree and out-degree, leaf node, similar binary trees, copies of
binary trees, directed edge, path, depth, General Tree, Conversion of
General Tree to Binary Tree, Forest.
5.3 Binary Search Tree: Insertion of a node in binary tree, Deletion of a 10 2504




Text Books:

1. An Introduction to Data Structures with Application, By Jean-Paul Tremblay, Paul G.
Sorenson.

Reference Books:

1. Data Structures using C & C++ -By Ten Baum Publisher — Prenctice-Hall International.
2. Fundamentals of Computer Algorithms by Horowitz, Sahni, Galgotia Pub. 2001 ed.
3. Fundamentals of Data Structures in C++-By Sartaj Sahani.
4. Data Structures: A Pseudo-code approach with C -By Gilberg & Forouzan Publisher Thomson
Learning.
List of Open-Source Software/learning website:
1. https://www.tutorialspoint.com/
2. https://www.geeksforgeeks.org/

Course Learning Outcomes (CLO):
1. Implement operations like searching, insertion, and deletion, traversing mechanism etc on various

data structures.

Select appropriate data structures as applied to specified problem definition.
Students will be able to implement Linear and Non- Linear data structures.
Implement appropriate sorting/searching technique for given problem.
Design advance data structure using Non-Linear data structure.

Determine and analyse the complexity of given Algorithms.
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Mapping of CLO with PO and PSO
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H: High, M: Medium, L: Low
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