
Titles and Abstracts

Mini Courses

Speaker: Punita Batra, HRI, Allahabad

First talk: Basics of Lie algebras
Second talk: Representations of sl(2, F).

Speaker: Rama Mishra, IISER Pune

Title: Knots, Graphs and Applications

Invited Talks

Speaker: Madhushree Basu, ISI Bangalore

Title: Non-commutative probability theory : distributions and certain isomorphism
results.

Abstract: Classical Probability theory deals with probability spaces, random variables
(commuting functions on the probability spaces) and their probability distributions.
In the non-commutative analogue, probability spaces are replaced with algebras of
non-commuting linear operators and the theory deals with the ‘non-commutative’
distributions of those. There are two approaches to the theory of probability distri-
butions (both classical and ‘non-commutative’) - analytic and combinatorial. In our
talk, we would discuss the latter approach (developed by Speicher, Nica, Shlyakht-
enko et. al.). We would also discuss the use of these combinatorial tools in proving
that certain non-commutative probability spaces are isomorphic - the motivation be-
ing - to understand the still-open isomorphism problem proposed by Voiculescu. The
above-mentioned problem stands as one of the basic reasons behind developing the
theory of ‘Free Probability’ - as a part of non-commutative probability theory.

Speaker: Pratyusha Chattopadhyay, ISI Bangalore

Title: Equality of orbit sets of unimodular elements and its application

Abstract: In this talk we will describe a bijection between orbit sets of unimodular
elements under the action of linear group and symplectic group. We will recall results
regarding stability bound in the area of classical algebraic K-theory and talk about
an application of the above bijection in improving stability bound.
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Speaker: Paramita Das, ISI Kolkata

Title: Representations of planar algebras

Abstract: von Neumann algebras are non-commutative analogues of probability spaces.
A subfactor is a unital inclusion of a special kind of von Neumann algebra. Vaughan
Jones described the most important invariant of finite index subfactors by algebra of
certain kinds of diagrams on the Euclidean plane, which he called ’planar algebras’.
One can then look at the representation theory of planar algebras. These represen-
tations in the specic case of subfactors coming from actions of finite groups, turned
out to be in one-to-one correspondence with representations of the quantum double
of the group. We will describe our result, which is a general version of the above.

Speaker: Sheetal Dharmatti, IISER Thiruvanthapuram

Title: Image Processing Using Partial Differential Equations

Abstract: This talk would review and present some image processing results available
in literature using various methods which depend strongly on mathematical back
grounds. We would exhibit how modeling image as a solution of a partial differential
equation helps to tackle various image processing problems like image in painting,
image segmentation and image restoration. Recent results in texture in painting
would be presented at the end.

Speaker: Neena Gupta, ISI Kolkata

Title: On Zariski’s Cancellation Probem

Abstract: Let k be an algebraically closed field. The Zariski Cancellation Problem
asks whether the affine n-space An

k is cancellative, i.e., if is an affine variety such that
×A1

k = An+1
k , does it follow that V = An

k? Equivalently, if A is an affine k-algebra
such that A[X] is isomorphic to the polynomial ring k[X1, . . . , Xn+1], does it follow
that A is isomorphic to k[X1, . . . , Xn]?

The problem was known to have affirmative solutions for n ≤ 2; the affine line A1
k was

shown to be cancellative by S. Abhyankar, P. Eakin and W. Heinzer (1972), while the
affine plane A2

k was shown to be cancellative by T. Fujita (1979), M. Miyanishi and T.
Sugie (1980) in characteristic zero and by P. Russell (1981) in positive characteristic.
However the problem remained open for n > 2.

In this talk I shall present my result that over any field k of positive characteristic,
the affine 3-space A3

k is not cancellative.

Speaker: Sasmita Patnaik, IIT Kanpur

Title: Subideals of Operators

2



Abstract: Subideal is a name coined by Weiss and motivated by Fong and Radjavi’s
1983 seminal paper on this subject. A subideal is an ideal of an ideal of B(H), the
algebra of all bounded linear operators on a separable infinite-dimensional complex
Hilbert space H. A complete characterization of subideals generated by sets of car-
dinality strictly less than the cardinality of the continuum is obtained.This is a joint
work with Gary Weiss.

Speaker: Supriya Pisolkar, IISER Pune

Title: On the splitting fields of strongly regular elements in algebraic groups

Abstract: This is an ongoing work with C. S. Rajan (TIFR, Mumbai). For i =
1; 2 consider two absolutely almost simple split algebraic groups Gi defined over a
number number Field K. let Γ1 be a Zariski dense subgroup of Gi(K). Consider the
compositum say F1 and F2 of splitting fields of the characteristic polynomials of the
strongly regular elements of Γ1 (resp. Γ2) w.r.t. the adjoint representation of G1 (resp.
of G2). We consider the question of how different are these fields depending upon the
structure of the corresponding Weyl groups. These questions are in analogy to the
work of Gopal Prasad and A. S. Rapinchuk, where they consider the corresponding
question for fields generated by lengths of closed geodesics on Riemannian locally
symmetric spaces.

Speaker: Rekha Santhanam, IIT Bombay

Title: Homotopy categories of equivariant spectra and equivariant Γ-spaces

Abstract: Let G be a finite group. The category of G-spaces, i.e. equivariant spaces
are studied using equivariant cohomology theories. Equivariant cohomology theories
are represented by equivariant spectra. The category of equivariant Γ-spaces represent
the category of connective equivariant spectra. In this talk we will discuss appropriate
model category structures on the category of equivariant orthogonal spectra and the
category of equivariant Γ-spaces and then, give a comparison between their homotopy
categories.

Speaker: Kaneenika Sinha, IISER Pune

Title: Equidistribution in number theory

Abstract: The foundations of equidistribution theory were laid by Hermann Weyl in
1916, who was interested in the behavior of certain sequencesconsisting of irrational
numbers. The ideas in Weyl’s paper have had a big impact on number theory. We
will discuss some of those ideas and applications. If time permits, we will also discuss
equidistribution questions related to Fourier coefficients of modular cusp forms.
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Contributed Talks

Speaker: Ambily A. A., ISI Bangalore

Title: Quadratic forms and their similarity groups

Abstract: An orthogonal group is the group of invertible linear transformations which
preserve a non-degenerate symmetric bilinear form (or quadratic form). In this talk,
we will discuss orthogonal groups over a field and over a commutative ring. We will
describe a different elementary orthogonal group over a commutative ring in which
2 is invertible. Towards this, we will give a set of generators for the elementary
orthogonal group and establish several commutator relations among them. These
relations help us to analyse the structure of the orthogonal group up to some extent.

Speaker: Yasmeen Akhtar, IISER Pune

Title: A generalization of covering arrays for software testing

Abstract: Covering arrays are combinatorial objects that have been successfully ap-
plied in the design of test suites for testing systems such as software, circuits and
networks, where failures can be caused by the interaction between their parameters.
In this talk, we perform a generalization of covering arrays called covering arrays on
hypergraphs. In these arrays, only specied choices of distinct parameters need to be
tested and these choices are recorded in hypergraphs. We outline necessary back-
ground in the theory of hypergraph and design theory that is relevant to the study of
covering arrays on hypergraphs. We discuss some results about optimal mixed cov-
ering arrays on 3-uniform hypertrees, interval hypergraphs, and on fan hypergraph.

Speaker: Amita Bhagat, IIT Roorkee

Title: Mx/G/I retrial queue with Multioptional Services and Discouraged customers

Abstract: We consider Mx/G/I retrial queue with unreliable server and general retrial
times. When the arriving customer finds the server busy or in non-working condition,
he joins a virtual queue of customers differ from the queue of primary customers,
called an orbit. The server is subject to breakdowns and takes some setup time before
starting the repair. The server renders first essential phase of service (FES) to all the
arriving customers whereas second optional phase services (SOS) are provided after
FES to only those customers who opt for it. The impatient customers are allowed to
balk depending upon the servers status; they may also renege after waiting sometime
in the queue. When the server is free, then both arriving customers as well as the
customers from the orbit try for the service. In case, when the orbit customer does
not get the service, then either he may go back to orbit and try again for the service
with probability (r) or quits the system with probability (1 − r). By incorporating
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the supplementary variables corresponding to service time, repair time, retrial time
and setup time and using generating function method, the queueing analysis has been
done to obtain the queue size and orbit size distributions. In addition, some other
queueing and reliability measures including availability and failure frequency of the
server have been derived.

Speaker: Nivedita Bhaskhar, Emory University, USA

Title : More examples of non-rational adjoint groups.

Abstract : A k-variety is said to be rational if its function field is purely transcendental
over k. In this talk we will focus on varieties of adjoint algebraic groups and on the
examples of Merkurjev and Gille of groups of the form PSO(qi) for quadratic forms
q1 and q2 which live in the fundamental ideal I and I2 respectively. We end with
a recursive construction to produce examples of kn-quadratic forms qn in the n-th
power of the fundamental ideal in the Witt ring whose corresponding adjoint groups
are not (stably) rational.

Speaker: Pinkimani Goswami, North East Hill University

Title: Applications of Chinese remainder theorem in cryptography.

Abstract: Chinese remainder theorem (CRT) has been used for hundreds of years and
has been applied to many domains such as coding theory, cryptography etc. In this
paper we discuss some applications of CRT in cryptography.

Speaker: Ranjana Jain, University of Delhi

Title: Tensor Products of Operator Spaces

Abstract: We discuss some properties related to tensor products, mainly operator
space projective tensor product, of C∗-algebras and of operator spaces. We elaborate
on the algebraic structure of operator space projective tensor product of C∗-algebras.
We also discuss the embedding of the tensor products of biduals into the bidual of
the tensor products for various tensor norms.

Speaker: Senthil Raani K.S., IISc, Bangalore

Title: Asymptotic properties of Fractal measures

Abstract: We discuss the Lp- integrability of the Fourier transform of a tempered
distribution supported in thin sets. Its applications on proving Wiener-Tauberian
type theorems on Rn and M(2) are quoted.
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Speaker: Nutan Limaye, IIT Bombay

Title: Using algebra to prove lower bounds

Abstract: In this talk we will survey the impact of some of the results from algebraic
geometry to proving lower bounds on the size of the arithmetic circuits.

Speaker: Dhanya Rajendran, IISc, Bangalore

Title: A multiplicity result for a certain singular boundary value problem

Abstract: In this talk we will discuss various developments in the study of singu-
lar elliptic boundary value problems beginning with the work of Crandall-Tartar-
Rabinowitz. We shall see how topological methods such as fixed point theory can be
used to obtain multiple solutions for these kind of problems.

Speaker: Seemin Rubab, NIT Srinagar

Title: STEM Career and Women: Situation in Kashmir Valley

Abstract: The poor representation of females in STEM careers in kashmir is due to
various reasons. One way of changing the status quo is to motivate girls from secondry
and higher secendory level itself for embarking on science technology, engineering and
maths careers. During Inspire science camps the author is doing the same since 2012.
In this paper the success ratio of the effort will be discussed.

Speaker: Sweta Tiwari, TIFR-CAM, Bangalore

Title: Problems involving p(x)-Laplacian

Abstract: In this talk we will discuss the variable exponent spaces and some of their
basic properties. Also we will discuss some existence and multiplicity results of the
solutions of the elliptic problem involving p(x)-Laplacian.

Poster Presentations

Speaker: Neetu Ahlawat, G J University of Science and Technology, Haryana

Title: not provided

Abstract: Barium titanate owing to its excellent dielectric properties, strong ferroelec-
tric effects and wide applications is one of the most extensively investigated ceramic
in the electronic industry. It is also used as a base material for lead free ceramics
which are environment friendly. Calcium substituted barium titante (Ba1-xCaxTiO3)
ceramics were fabricated by using solid state reaction technique. The structural prop-
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erties were investigated at room temperature using Powder X-ray diffraction. X-ray
studies confirmed formation of a pure perovskite structure for all the prepared compo-
sitions. Rietveld refinement confirmed presence of tetragonal symmetry with P4mm
space group in all the sintered samples. Good agreement is seen in the experimental
intensities and simulated intensities. Low values of R-factors (¡10

Speaker: Sana Ansari, IIT BHU

Title: Projective synchronization of time-delayed chaotic systems with unknown pa-
rameters using adaptive control method

Abstract: The present article aims to study the projective synchronization between
two identical and non-identical time-delayed chaotic systems with fully unknown pa-
rameters. Here the asymptotical and global synchronization are achieved by means
of adaptive control approach based on Lyapunov-Krasovskii functional theory. The
proposed technique is successfully applied to investigate the projective synchroniza-
tion for the pairs of time-delayed chaotic systems amongst advanced Lorenz system
as drive system with multiple delay Rssler system and time-delayed Chuas oscillator
as response system. An adaptive controller and parameter update laws for unknown
parameters are designed so that the drive system is controlled to be the response
system. Numerical simulation results, depicted graphically, are carried out using
Runge-Kutta Method for delay-differential equations, showing that the design of con-
troller and the adaptive parameter laws are very effective and reliable and can be
applied for synchronization of time-delayed chaotic systems.

Speaker: Anindita Basu, B N Dutta Smriti Mahavidyalaya, West Bengal

Title: On Fuzzy Orlicz Composite Sequence Space

Abstract: This work is an attempt to introduce a new composite class Fs(L(R),M, p, s)
of sequences of real valued fuzzy numbers using Orlicz function M , where Fs is a
normal fuzzy sequence space, L(R) is the class of fuzzy numbers, p = {pk} is a
bounded sequence of strictly +ve real numbers with inf pk ≥ 0 and multiplier se-
quence (k(−s)), s ≥ 0. Further, several topological properties of this generalized class
of sequences have been verified by defining a suitable topology on it. Moreover, in-
clusion relations among different classes of fuzzy Orlicz sequence spaces have been
studied.

Speaker: Payel Das, IIT Kharagpur

Title: Discrete Legendre spectral Projection Methods for Nonlinear Integral Equa-
tions

Abstract: In this work we discuss the discrete Legendre galerkin and discrete Legen-
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dre collocation methods for nonlinear integral equations with smooth kernel. Using
sufficiently accurate numerical quadrature rule, we obtain optimal convergence rates
for both discrete Legendre Galekrin and disrete collocation solutions in both infinity
and L2-norm. We will also discuss the procedure to apply discrete projection methods
for nonlinear integral equations with weakly singular kernels. Numerical examples are
given to illustrate the theoretical results.

Speaker: R.S.Dyavanal, Karnatak University

Title: Value Distribution of Small Functions in the Unit disk

Abstract: In this paper, we explore properties of value distribution of differential
polynomials of certain class of functions in the disk.

Speaker: Preeti Dubey, BITS Pilani

Abstract: In this paper, the impact of awareness as well as treatment on an SIR
model has been investigated. We assume that the whole population is divided into
four compartments, named as susceptible (S), infected (I), aware susceptioble (Sa)
and recovered (R). Analytical findings and numerical simulations of the model shows
that if the exposure to the awareness program is high and adequate treatment is
availale then the infection can be eliminated. Further, numerical simulations are
shown to validate the analytical results.

Speaker: Tarun Kumari, Tezpur University/Lakhimpur Commerce College

Title : Categorical Galois Structure of Frames

Abstract : In this talk, we will discuss the categorical approach of understanding the
relationship between the Galois Structure of Frames and Factorization system. We
will also see how this helps in computing the covering spaces of Frames.

Speaker: Purnima Pandit, The M S University of Baroda

Title: Fuzzy Lotka-Volterra Model

Abstract: In this talk we consider a Lotka-Volterra model with fuzzy initial condition.
In reality the initial estimate of predator and prey may not be precisely known hence
the model in the fuzzy setup is more realistic depiction of the phenomena. We discuss
the results regarding the existence of the solution and obtain the best possible solution
for such model.

Speaker: Soshal, IIT Roorkee
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Title: Degree of approximation of f ∈ L[0,∞) by means of Fourier-Laguerre series

Abstract: In this paper we determine the degree of approximation of f ∈ L[0,∞) by
the Hausdorff means of its Fourier- Laguerre series at x = 0. Our theorem extends
the recent paper of Xhevat Z. Krasniqi [On the degree of approximation of a function
by (C; 1)(E; q) means of its Fourier- Laguerre series, pg no. 33-39.] in the sense that
the (C; 1)(E; q) means of Fourier-Laguerre series has been replaced by more general
means.

Speaker: Neetu Sharma, Pt. Ravishankar Shukla University, Raipur

Title: Digital signature scheme based on bilinear inverse square Diffie-Hellman prob-
lem

Abstract: Digital signature is an essential component in cryptography. Digital signa-
tures schemes are designed to provide the digital counterpart to handwritten signa-
tures (and more). In this paper we propose a new signature scheme based on bilinear
inverse square Diffie-Hellman problem. Also we analyze security and efficiency of
our scheme. Security of our scheme is based bilinear inverse square Diffie-Hellman
problem. We claim that our new signature scheme is more secure and efficient than
the recently existing schemes of digital signature based on bilinear pairing.

Speaker: Jyoti Singh, Motilal Nehru NIT, Allahabad

Title: On the commutator ideal associated to a prime ideal in t-rings

Abstract: A t-ring is a ring R which contains a distinguished element t such that
the one sided principal ideals Rt and tR are equal and the quotient ring R/(t) is
commutative ring. The t-ring has been used to give an algebraic proof of the integra-
bility theorem which is one of the most important results of D-module theory. In this
article, we prove some results about commutator ideal associated to a prime ideal in
a t-ring.

Speaker: Sarita Yadav, IIT BHU

Title: Finite element Legendre wavelet Galerkin approach to inward solidification in
simple body under most generalized boundary condition

Abstract: This paper deals a mathematical model describing the inward solidification
of melt of phase change material within a container of different geometrical config-
uration like slab, circular cylinder or sphere under the most generalized boundary
conditions. The thermal and physical properties of melt and solid are assumed to be
identical. To solve this mathematical model, the finite difference scheme is used to
convert the problem into an initial value problem of vector matrix form and further,
solving it using Legendre Wavelet Galerkin method. The results thus obtained are an-
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alyzed by considering particular cases when one might impose either a constant/time
varying temperature or a constant/time varying heat flux or a constant heat transfer
coefficient on the surface. The whole analysis is presented in dimensionless form.
The effect of variability of shape factor, condition posed at the boundary, Stefan
number, Predvoditelev number, Kirpichev number and Biot number on dimension-
less temperature and solid-layer thickness have been shown graphically. Furthermore,
a comparative study of time for complete solidification is presented.
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