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Learning Objective

¢ Fundamentals of Discrete Mathematics

* Understanding Sets, Relations and
Functions in Discrete Mathematics

* Exploring Combinatorics in Discrete
Mathematics

* Essentials of Graph Theory

* Understanding Poets, Lattices and
Boolean Algebra

* Mastering Recurrence Relations
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Fundamentals of Discrete Mathematics

e Definition = of Discrete = Mathematics -
Understanding the nature and scope of discrete
mathematics.

e Importance in Computer Science - Discovering
how discrete mathematics underpins core
computer science principles.

* Applications in Real-World Problem-Solving -
Exploring real-world scenarios where discrete
mathematics plays a crucial role in problem-
solving.
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Fundamentals of Discrete Mathematics

MCA 101, Discrete Structures

* Understanding Set Theory - Introduction to sets
and their properties

* Types of Sets - Exploring different
classifications of sets

* Operations on Sets - Methods to manipulate
and combine sets

* Propositional Logic - Basics of logical reasoning
and truth values
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Understanding Relations and Functions in Discrete

Mathematics

» Types of Relations - Different classifications of
relations in discrete mathematics.

» Properties of Relations - Key characteristics and
properties associated with relations.

» Functions - Introduction to functions and their
significance in discrete mathematics.
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Exploring Combinatorics in Discrete Mathematics

Understanding Permutations Exploring Combinations

Exploring the arrangements of elements ina Investigating the selections of elements
specific order without Cﬁﬂ%lﬂéfing the order
Unveiling the Binomial Theerem Unlocking Pascal's Triangle
Discovering an algebraic expansion for Delving into a triangular array of binomial
powers of a binomial coefficients
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Essentials of Graph

Graphs Overview

Introduction to the concept of graphs
and their applications

Types of Graphs

Explanation of various types of graphs
such as directed, undirected

weighted, etc

Graph Representation

Methods used to reprasent graphs
Including adjacency matrix and
adjacency list

Graph Traversal Algorithms
Covering algorithms like Depth-First
search (DFS) and Breadih-First
ch (BFS)
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Exploring Number Theory in Discrete Mathematics

 Prime Numbers - Fundalmental building blocks of
number theory.

¢ Divisibility - Examining how numbers are divided
without remainders.

* Modular Arithmetic - Studying arithmetic
involving remainders.

* Theorems in Number Theory- Exploring
mathematical statements proven through rigorous
methods
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Product Rule

Inclusion-Exclusion
Principle
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Definition of
Recurrence Relations

Anintroduction to the
fundamental concept

oz

Solving Recurrence
Relations

Strategies and techniques

for solving these
mathematical sequences
o3
Applications in
Algorithm Analysis
Practicalimplications and
significance in algorithmic
complexity analysis

{
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Exploring Number Theory Applications

Enhancing Security

Utilized in Cryptography, error-correcting codes, and security
protocols.

Efficient Prime Factorization

Enables quick and accurate prime factorization methods.
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g Graph Theory Applications

Social Networks

Analyzing connections and relationships in social media platforms,

Routing Algorithms

Optimizing the paths and flows of infarmation in networks.

Scheduling Problems
Efficiantly managing tasks and resources in various industries.

Map Coloring

Solving location-based challenges such as coloring maps with no adjacent|
regions sharing the same color
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