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About the FDP

The One Week Online Faculty Development Programme on "Mathematics for Al, Theory and Applications" was organized
by the Department of Mathematics, Madanapalle Institute of Technology and Science, Deemed to be University,
Madanapalle, with the objective of providing participants with a comprehensive understanding of the mathematical
foundations underlying Artificial Intelligence and its modern applications.

The FDP was designed to bridge the gap between theoretical mathematical concepts and emerging Al technologies. The
programme brought together eminent academicians and researchers from premier institutions in India and abroad to share
their expertise in various domains including linear algebra, graph theory, optimization, fuzzy systems, probability, machine
learning, and computer vision.

The programme was conducted through Microsoft Teams and attracted participants from academia, research institutions, and
industry.

Objectives

* Strengthen mathematical foundations for Al

* Explore graph theory, optimization, probability and fuzzy systems
» Connect mathematics with Al applications

» Enhance research and teaching capabilities

Inaugural Session

The FDP was inaugurated on 15 June 2026 through Microsoft Teams with a welcome address by Dr. P Ramesh, Assistant
Professor, Department of Mathematics. The inaugural session also included addresses by Dr. P. Ramesh Reddy, Head,
Department of Mathematics, and Dr. D. Pradeep Kumar, Registrar (I/c), Madanapalle Institute of Technology and Science,
Deemed to be University. Dr. D. Pradeep Kumar presented an overview of the university, highlighting its academic
achievements, research ecosystem, and commitment to quality education, while Dr. P. Ramesh Reddy provided insights into
the academic and research activities of the Department of Mathematics. Dr. Bibin Mathew outlined the objectives, structure,
and expected outcomes of the FDP, emphasizing the crucial role of mathematics in the development of Artificial Intelligence
and its applications. The speakers highlighted the growing importance of mathematical foundations in modern Al
technologies and encouraged participants to explore emerging research opportunities at the intersection of Mathematics and
Artificial Intelligence.



Day-wise Session Report
Day 1 : 15 June 2026

Session 1

Speaker: Dr. Minirani S

Topic: Linear Algebra in AI

Dr. Minirani S delivered an insightful session on the fundamental role of linear algebra in Artificial Intelligence. She
explained how vectors, matrices, eigenvalues, eigenvectors, and linear transformations form the mathematical backbone of
machine learning algorithms. The session highlighted applications of matrix operations in data representation, dimensionality
reduction, recommendation systems, and neural networks. Participants gained a clear understanding of how linear algebra
enables efficient processing and analysis of large-scale data in Al systems.

Session 2

Speaker: Dr. K. Palpandi

Topic: Low-Rank Approximations and Principal Component Analysis

The session focused on the importance of low-rank matrix approximations in data science and machine learning. Dr. Palpandi
explained concepts such as Singular Value Decomposition (SVD), matrix factorization, and Principal Component Analysis
(PCA), demonstrating how these techniques are used for dimensionality reduction, feature extraction, and noise removal. The
session provided participants with valuable insights into handling high-dimensional datasets and improving computational
efficiency in Al applications.
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Day 2 : 16 June 2026

Session 3

Speaker: Dr. Rosna Paul

Topic: From Graph Drawing to Graph Learning: Geometry Meets Al

Dr. Rosna Paul introduced participants to the fascinating relationship between graph theory, geometry, and Artificial
Intelligence. The session explored graph representations, graph drawing techniques, and their evolution into modern graph
learning frameworks. Participants learned how graph-based methods are applied in social networks, recommendation
systems, biological networks, and knowledge graphs. The session effectively demonstrated the growing significance of graph
learning in contemporary Al research.
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Session 4

Speaker: Dr. Shyaman V. P.

Topic: Artificial Intelligence in Mathematics: From Numerical Methods to Modern Applications

This session highlighted the integration of Artificial Intelligence with mathematical modelling and numerical computation.
Dr. Shyaman V. P. discussed how Al techniques can enhance traditional numerical methods and solve complex real-world
problems. Through various examples and applications, participants gained an understanding of the role of Al in optimization,
prediction, simulation, and scientific computing.

Day 3 : 17 June 2026
Session 5
Speaker: Dr. Ratheesh K. P.

Topic: Category Theory and its ApplicationsDr. Ratheesh K. P. introduced Category Theory as a powerful mathematical
framework that provides a unified perspective for studying mathematical and computational structures. The session covered
fundamental concepts including categories, morphisms, functors, and natural transformations. Participants were exposed to
the applications of category theory in computer science, programming languages, and abstract mathematical modelling,
offering a fresh perspective on modern mathematical thinking.

Session 6

Speaker: Dr. Jinny Ann John

Topic: AI Enabled Research and Teaching

The session focused on the transformative role of Artificial Intelligence in academic research and education. Dr. Jinny Ann
John demonstrated various Al-powered tools and platforms that can support literature review, content creation, data analysis,
assessment design, and personalized learning. The session provided practical guidance on integrating Al into teaching and
research workflows while emphasizing responsible and ethical use of Al technologies.

Important Categorical Concepts Used in Al

S1.No l Categorical Concepts | Al Application

Categories | Knowledge structures
Morphisms | Transformations, mappings

| Functors | Translation between models
| Natural Transformations | Model comparison
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Day 4 : 18 June 2026

Session 7

Speaker: Dr. Sunil Jacob John

Topic: Emerging Directions in Fuzzy Set Theory: Extensions, Hybrid Frameworks and Decision-Making Applications

Dr. Sunil Jacob John presented recent developments and emerging trends in fuzzy set theory. The session explored
advanced fuzzy models, hybrid frameworks, and their applications in decision-making under uncertainty. Participants
gained exposure to current research directions and learned how fuzzy approaches are increasingly being used to address
complex problems involving imprecise and uncertain information.
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Session 8

Speaker: Dr. V. Lakshmana Gomathi Nayagam

Topic: Fuzzy Information Modelling and Applications

This session focused on the principles and methodologies of fuzzy information modelling. The speaker discussed techniques
for representing uncertainty, managing incomplete information, and developing intelligent decision-support systems. Several
practical applications from engineering, management, and data analysis were presented, demonstrating the versatility and
effectiveness of fuzzy methodologies.



Day 5 : 19 June 2026

Session 9

Speaker: Dr. Dhanyamol M. V

Topic: Median Graphs and Applications in Network Clustering

Dr. Dhanyamol M. V. delivered an engaging session on median graphs and their applications in network analysis. The session
introduced the structural properties of median graphs and explained their usefulness in clustering and optimization problems.
Participants learned how graph-theoretic concepts can be employed to analyze complex networks and facilitate efficient data
organization and decision-making.

Fuzzy Median Graphs and its applications

Session 10

Speaker: Dr. Harish Garg

Topic: Optimization Models for Preventive Maintenance Scheduling and Decision-Making

Dr. Harish Garg discussed the role of optimization techniques in maintenance planning and decision support systems. The
session covered mathematical modelling approaches for preventive maintenance scheduling, resource allocation, and
operational efficiency. Through practical examples, participants gained insights into how optimization models can support
intelligent decision-making in industrial and engineering environments.

Day 6 : 20 June 2026

Session 11

Speaker: Dr. Jobish V. Devassia

Topic: Probability in AI

Dr. Jobish V. Devassia emphasized the significance of probability theory in Artificial Intelligence and machine learning. The
session covered probabilistic reasoning, uncertainty modelling, Bayesian approaches, and statistical learning concepts.
Participants developed a deeper appreciation of how probability enables Al systems to make informed decisions in uncertain
environments and supports predictive analytics.

Session 12
Speaker: Dr. Arsha Sherly
Topic: From Linear Regression to Object Detection: The Mathematics of Computer Vision

The concluding session of the FDP explored the mathematical foundations of computer vision. Dr. Arsha Sherly discussed
concepts ranging from linear regression and feature extraction to image processing and object detection algorithms. The
session demonstrated how mathematical models, optimization techniques, and machine learning methods collectively
contribute to modern computer vision systems used in autonomous vehicles, healthcare, surveillance, and intelligent
automation.
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FDP Outcomes

The FDP enabled participants to:

* Develop a strong understanding of mathematical foundations of Al.

* Gain exposure to contemporary research trends in Artificial Intelligence.

* Understand interdisciplinary applications of Mathematics.

* Learn advanced mathematical techniques used in machine learning and data science.
* Explore research opportunities in Al-related mathematical domains.

* Enhance teaching and research capabilities in emerging technologies.

Participant Feedback Summary

The Online Faculty Development Program (FDP) received feedback from the participants including faculty members,
research scholars and students from various institutions. Feedback was collected through online Microsoft forms after the
end of each session. The outcome of the feedback is summarized as follows:



4.85 S 4.81 s

W W o W W L B B B
]
& W & W L Bk B B AR
4,79 — 483 —

* & & & &
W b W W

Mapping with Sustainable Development Goals (SDGs)

The One Week Online Faculty Development Programme on "Mathematics for Al, Theory and Applications” aligns with
several United Nations Sustainable Development Goals (SDGs), particularly SDG 4: Quality Education, by promoting
lifelong learning, enhancing faculty competencies, and fostering innovation in teaching and research. The programme also
supports SDG 9: Industry, Innovation and Infrastructure by encouraging the application of mathematical models and
Artificial Intelligence in solving real-world industrial and technological challenges. Furthermore, by promoting
interdisciplinary research, knowledge sharing, and collaboration among academicians and researchers, the FDP contributes
to SDG 17: Partnerships for the Goals, strengthening academic networks and collaborative efforts towards sustainable
scientific and technological development.

Conclusion

The One Week Online Faculty Development Programme on "Mathematics for AL, Theory and Applications" successfully
achieved its objectives by providing participants with a comprehensive understanding of the mathematical principles
underlying modern Artificial Intelligence.
The programme served as an excellent platform for knowledge sharing, academic interaction, and interdisciplinary
collaboration. The active participation of faculty members, research scholars, and experts contributed significantly to its
success.

The FDP demonstrated the crucial role of Mathematics in advancing Artificial Intelligence and inspired participants to
explore further research and innovation in this rapidly evolving field.

Impact of the FDP on Teaching, Research and Industry Collaborations

The One Week Online Faculty Development Programme on "Mathematics for AI Theory and Applications" created a
meaningful impact on teaching, research, and interdisciplinary collaborations by enhancing participants' understanding of the
mathematical foundations underlying modern Artificial Intelligence. The programme enabled faculty members to integrate
contemporary Al-related concepts into their teaching, adopt innovative technology-enabled pedagogical approaches, and
connect mathematical theories with real-world applications. Through interactions with eminent experts from India and
abroad, participants gained exposure to emerging research areas such as graph learning, optimization, fuzzy systems,
probability, and computer vision, thereby opening new avenues for interdisciplinary research and collaboration. The FDP
also highlighted the practical applications of mathematical models in industry-oriented domains including machine learning,
data analytics, intelligent decision-making, and predictive modelling, motivating participants to explore collaborative
projects, consultancy  opportunities, and research initiatives that bridge academia and industry.
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