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Department of Mathematics

1. About the Department:

The Mathematics Department specializes in theoretical and applied mathematics relevant to
engineering disciplines. Key highlights include:

e (Core Competencies:
O© Mathematical modeling
0 Computational mathematics and numerical analysis
O Optimization techniques
© Data analytics and statistics
© Machine learning foundations
e Key Tools & Technologies:
0 MATLAB, Mathematica, Python, R, Maple
o0 Open-source tools for optimization and data science
e Focus Areas:
o0 Applications in fluid dynamics, structural mechanics, cryptography, Al, and
network optimization.
e Faculty Expertise:
O© Highly qualified faculty with extensive experience in applied mathematics,
research, and industry collaborations.
O Areas of specialization: linear algebra, differential equations, statistical modeling,
graph theory, and operations research.

2. Consultancy Services

The department offers tailored consultancy services across diverse domains:

e Engineering Applications:

O Optimization problems for design and manufacturing.

o Simulation and modeling for mechanical, civil, and electrical engineering systems.
e Data Analytics:

O Statistical analysis, predictive modeling, and machine learning.

O Big data solutions for industrial problems.
e Cryptography & Cybersecurity:

O Secure communication and encryption systems.
e Financial Mathematics:

o Risk analysis, portfolio management, and actuarial calculations.
e Control Systems & Automation:

© Mathematical solutions for control system design in robotics and automation.
e Software Development:

o0 Development of algorithms and tools for computational analysis.
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3. Executive Development Programs

Customized short-term training programs for industry professionals to upgrade their skills:

e Workshops & Training Sessions:
© Advanced topics in statistics, optimization, and computational mathematics.
O0 Hands-on training in tools like MATLAB, Python, and R.
e Mathematics for Emerging Technologies:
O Machine learning, Al, and big data analytics.
O Applications of graph theory in networking and blockchain.
e Domain-Specific Programs:
© Mathematical methods for fluid dynamics and structural mechanics.
o Statistical quality control and six-sigma methodologies.
e Specialized Topics:
o Cryptography, financial engineering, and game theory applications.

4. Research and Development Collaborations

Opportunities for Joint R&D initiatives:

e Interdisciplinary Research:
o0 Collaborating with engineering departments for solving practical problems in
fields like fluid mechanics, robotics, and IoT.
e Sponsored Research Projects:
o0 Partnering with industries and government bodies for funded research in
optimization, data science, and mathematical modeling.
e Al and Machine Learning Research:
o0 Developing algorithms for industrial applications in predictive maintenance,
quality control, and anomaly detection.
e Environmental Studies:
0 Mathematical modeling of climate change, pollution control, and resource
optimization.
e Product Development Support:
© Providing mathematical insights for product design and testing phases.
e Defense and Space Applications:
O Collaborating with defense organizations for trajectory modeling, signal
processing, and encryption systems.



