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Scope and Objectives of the Workshop
The underlying theme in any application of Mathematics is Mathematical Modeling.
Partial differential equations (PDE) can be used to model a wide variety of
multidimensional phenomena such as electrostatics, electrodynamics, fluid
dynamics, elasticity, or quantum mechanics. Hyperbolic Partial Differential Equation (HPDE) and Conservation Laws (CL) together forms one of the most
important areas of PDE. It appears as a natural system governing a large number of
physical phenomena and forms an important branch of active research due to its
wide application from gas dynamics, water waves and oil exploration to astrophysics. They not only provide a sophisticated mathematical framework to discuss
discontinuous solutions in the form of shocks but also unify many areas of
applications from the point of view of developing powerful numerical schemes.
Furthermore, HPDE plays important roles in certain areas of pure mathematics
such as analysis and geometry, and their study forms a dynamic research area with
many exciting recent developments. In recent years there has been a tremendous
development in this area including numerical analysis and computational techniques.
The main objectives of this workshop are:
• It will introduce students, research scholars and teachers to the beautiful mathematical structure of HPDE and CL apart from their computational aspects.
• It will provide the students an opportunity to interact with experts in the field and
to establish constructive network among students of various institutions.
• To motivate the young minds to do research in the field HPDE & CL and its
various applications and to inspire faculty members to engage themselves in active
teaching and research.

Topics to be covered (Total number of lectures 4×4=16)
• First order PDE, Hamilton-Jacobi Equation.
• Single conservation law, weak solution and shocks. Hyperbolic system of first
order equations in two independent variables. Simple Waves, Centered Waves,
Solution of Riemann Problem.
• Solution of wave equation in 1, 2 and 3 space dimensions.
• Hyperbolic system in multi-dimension: The wave equation and bicharacteristics.
Bicharacteristics and rays of a hyperbolic system in more than two independent
variables.
• Introduction to numerical solution.
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Prof. Phoolan Prasad, IISc Bangalore
Prof. K. R. Arun, IISER Trivandrum
Prof. S. Bandyopadhyay, IISER Kolkata
Prof. S. Baskar, IIT Bombay
Dr. R. Dutta, IISER Kolkata
Dr. A.T. Singh, NEHU, Shillong
Dr. Jibitesh Dutta, NEHU, Shillong

Convener
Prof. Phoolan Prasad, FNASc, FASc, FNA
Department of Mathematics, Indian Institute of Science, Bangalore.
Co-ordinator from the host institution and contact address
Dr. Jibitesh Dutta
Department of Basic Sciences and Social Sciences, NEHU, Shillong.
E-mail: jdutta29@gmail.com
Mobile Nos.: 9863021745, 9863727753.

About North-Eastern Hill University (NEHU)
Founded in 1973, NEHU has established itself as an institution of higher learning
and research of high quality. It was set up with an aim to provide world-class
infrastructure and research facilities for the intellectual, academic and cultural
advancement to the people of the hill areas of the North-Eastern region of India. It
was granted by University Grants Commission (UGC) the status of ‘University with
Potential for Excellence (UPE)’ in 2006. In 2016, it ranked among the top 16
universities in India by National Institutional Ranking Framework, MHRD,
Government of India.

About Department of Basic Sciences & Social Sciences
The Department of Basic Sciences & Social Sciences was established in the year
2006 along with the technical branches that came into existence at NEHU. Apart
from its teaching activity in B. Tech courses, the department is engaged in interdisciplinary research work. At present, the department is offering Ph.D programme
in Mathematics, Statistics, Physics, Chemistry, Biotechnology, Environmental
Sciences and Economics. The department collaborates with related Indian as well
as international institutions in projects to produce quality work in these disciplines.

About Department of Mathematics
The Department of Mathematics was established in the year 1974. Its main
objective is to train research oriented students in the North-East region in
advanced areas of mathematics. The department is presently offering M.Sc, M.Phil
and Pre Ph.D. courses in a wide range of areas of mathematics. The faculty
members are actively engaged in research work and have made significant
contributions in their respective fields. The department is supported by the UGC’s
Special Assistant Programme (SAP) for research related activities.

Eligibility for Participation
Teachers, research scholars, postgraduate and motivated graduate students
interested in the above topics are invited to participate in the workshop.

How to Apply
Interested applicants are to send a copy of the application form along with a brief
bio-data by email (scanned copy) or by post to the Co-ordinator on or before
January 31, 2017. Application form should contain the following particulars:
(i) Name (ii) Gender (iii) Designation (iv) Institute/Organization (v) Present Address
(vi) Phone (vii) Email (viii) Highest Educational Qualification
(ix) Signature of Applicant (x) Recomendation from Institute/Organization (with

seal).

Important Dates to Remember
Last date of submission of application form: 31.01.2017
Notification of acceptance on website: 12.02.2017

Note: No TA/DA or accommodation will be provided. Only lunch and tea will be
provided during the workshop. There will not be any registration fees for this
workshop.

