Department of Mathematics
Thrust Areas

The role and usages of mathematics have increased manifold in the last few decades with
the setting in of information revolution which has resulted in substantial changes in various
other disciplines of knowledge. This has put newer demands on mathematics from the point
of view of teaching, research and applications. Skills in computational mathematics are
needed more than ever before. Some branches of mathematics like Fractals, Wavelets,
Fuzzy Automata, Theory of Computation, Scientific Computation and Software
Development, Number Theory and Cryptography, Computational Continuum Mechanics,
Information and Coding Theory etc are now part of the main stream. The Department is
mainly involved in the following thrust areas of Mathematics.

Fractals & Chaos and Mathematical Analysis

Wavelets, Fractals and chaos are new frontiers of science and important emerging
interdisciplinary areas of research nowadays. Wavelets and fractals have significant
contributions in the fields of image and signal processing, image compression, data
compression and other various approximations. Almost all branches of sciences and
engineering are benefiting from the new insights provided by them. Many shapes found in
nature which are highly rough and complex at different scales, fractal interpolation methods
are popularly accepted approximation tools in such cases. Mathematical analysis provides
the foundation for further development in these areas. The applications of explorations in
these areas encompasses various disciplines of sciences, engineering, medicine, business,
weather forecasting and several other areas of human activities.

Number of faculty members: 01 Number of Publications: 122
Number of Research Scholars: 06 Number of M.Tech Dissertations: 03

Numerical Analysis and Computational Continuum Mechanics

The numerical solution of the problems occurring in Computational Continuum Mechanics
is of great practical importance. The governing simultaneous ordinary and partial
differential equations remain highly nonlinear and therefore, cannot be solved analytically.
These equations can be solved numerically by using numerical methods such as finite
element, finite difference, quasilinearization, mesh free methods.

Number of faculty members: 10 Number of Publications: 201
Number of Research Scholars: 17 Number of M.Tech Dissertations: 05

Statistics, Fuzzy, Information Theory and Operations Research

In this age of information revolution the role of statistics, fuzzy sets and information theory
is of prime importance. The statistical data are not always precise numbers, or vectors, or
categories. Real data are frequently what is called fuzzy. Also the results of measurements
of such data can be best described by using fuzzy numbers and fuzzy vectors. Statistical
analysis methods have to be adapted for the analysis of fuzzy data. Queuing theory deals
with problems which involve queuing (or waiting) and the key issue in handling such
situations is the idea of uncertainty in inter-arrival times and service times. On the other
hand, information theory deals with the study of problems concerning information
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processing, information storage, information retrieval and decision-making. This includes
the study of uncertainty measures and various practical and economical methods of coding
information for transmission.

Number of faculty members: 10 Number of Publications: 121
Number of Research Scholars: 16 Number of M.Tech Dissertations: 07
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* Thrust/ Emerging Areas of respective departments mapped to funding agencies:

Mathematics:

» Dr. Vivek Kumar has worked till 2010 on a DST-SERC Fast Track Project for Young
Scientists (of Amount Rs. 12.48 Lacs) Titled as “Development of numericaltechniques for
hyperbolic conservation laws and boundary layers problems”.
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Fractals and Chaos, Mathematical Analysis
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Studies on Fixed Point Theory for VVarious Maps in General Spaces

Numerical Analysis and Computational Continuum Mechanics
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8.
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12.
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Numerical Studies of Stresses in transversely Isotropic Materials

Some Stability Problems of Non-Newtonian Fluids

Some Thermal Stability Problems of Elastico-Viscous, Ferromagnetic and
Nanofluids

Non-Linear Stress Analysis of Thick- Walled Circular Cylinders.
Non-linear Problems in Micropolar Fluid Flow

Nonlinear MHD Flow Problems of Micropolar Fluids
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Numerical Study of MHD Flow and Heat Transfer Problems in Nanofluids

Statistics, Queuing, Fuzzy and Information Theory
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17.
18.
19.
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21.
22.
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Performance Analysis of Some Queueing Models
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Generalized Measures of Information and Divergence and their Applications
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