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Summary
The IWM Annual Conference 2020-21 was held online hosted by the Indian Institute of 
Technology Dharwad, on 27-28 March, 2021. 

The Executive committe members are as follows : 

Executive Committe 

• Amber HABIB, Shiv Nadar University

• Anita NAOLEKAR, ISI Bangalore

• Anisa CHORWADWALA, IISER Pune

• B. Sri PADMAVATI, University of Hyderabad

• Gautam BHARALI, IISc

• Geetha VENKATARAMAN, Ambedkar University

• Mahuya DATTA, ISI Kolkata

• Neela NATARAJ, IIT Bombay (Chairperson)

• Nikita AGARWAL, IISER Bhopal

• Pooja SINGLA, IISc

• Riddhi SHAH, JNU

• Sachi SRIVASTAVA, University of Delhi

• Shreemayee BORA, IIT Guwahati

• Vijaylaxmi TRIVEDI, TIFR 



The following people were actively involved in organizing the IWM Annual Conference
2020-21. 

Scientific Committee:

Prof. Riddhi Shah (Chair), Jawaharlal Nehru University

Prof. Neela Nataraj, IIT Bombay

Prof. Sagnik Sen, IIT Dharwad

Prof. Gautam Bharali, IISc

Prof. Nikita Agarwal, IISER Bhopal

 Organizing Committee 

Prof. Sagnik Sen (Convenor), IIT Dharwad

Prof. Amlan Barua, IIT Dharwad

Prof. Shreedevi Masuti, IIT Dharwad

Prof. Dhriti Ranjan, IIT Dharwad

Taruni S, Research Scholar, IIT Dharwad

Being an online event, technical support for the set up and framework especially with 
Zoom trials for all esteemed speakers, monitoring while the conference was live, 
streaming it in Youtube etc, was much needed and taken care by our technicians. 

Technical Experts 

Ananda K K, IIT Dharwad

Vince Vincent M, IIT Dharwad

Volunteers 

Dipayan Chakraborty Tapas Das

            

Shiwali Gupta Ravi Kumar Patel



There were 448 applications for participation in the conference of which around 
160 participated on both days of conference conducted online via Zoom. A website 
was created for publishing the conference details online 

https://sites.google.com/iitdh.ac.in/iwm2021/home

Prof. P Seshu, Director, IIT Dharwad presided as the Chief Guest for the Inauguaral 
Session. The session comprised of a welcome address by Prof. Shreedevi Masuti, IIT 
Dharwad and was followed by addresses by Prof. Riddhi Shah (Chair) JNU, Prof. 
Neela Nataraj, IWM Executive Committee Chairperson, IIT Bombay and the Chief 
Guest Prof. P Seshu, Director, IIT Dharwad and the session ended with a thank you 
note by Prof. Shreedevi Masuti, IIT Dharwad. 

The conference mainly comprised of 4 plenary talks, 3 invited talks, 5 talks by 
young mathematicians.  In addition to the talks, there were two breakout sessions 
conducted parallely on the topics such as Impact of COVID-19 on Women teaching 
faculties and Impact of COVID-19 on Women Researchers. The sessions were very 
interactive and the attendees raised many important and substantial points on both
the topics. And the conference ended with the unvieling of IWM logo by Prof. 
Marie-Françoise with Prof. Shreemayee Bora explaining the meaning of logo and 
the  Vote of Thanks was given by Prof. Sagnik Sen (Convener), IIT Dharwad. All the 
consented talks were streamed live in IIT Dharwad YouTube channel.

 https://www.youtube.com/channel/UCG_M5tP34-uO-Jkr9Q7VDsA 

Despite being an online event, the feedback from the attendees were 
overwhelmingly positive on the aspects of organization of the conference, 
mathematical content discussed and the utility of the conference to the attendees. 
The attendees unanimously expressed interest in being a part of more conferences 
of this kind.



Details of  Speakers :

Plenary Speakers

 Prof. Ruchi Das, University of Delhi

 Prof. Sanoli Gun, IMSc Chennai

 Prof. Sujatha Ramdorai, University of Bri@sh Columbia Canada

 Prof. Carolina Araujo, IMPA Brazil

Invited Speakers 

 Prof. Swagata Nandi, ISI Delhi

 Prof. Pallavi Dani, Louisiana State University

 Prof. Thamizharasi Thamizhmani, VIT University

Young Mathematicians 

 Dr. Asha Dond, IISER Thiruvananthapuram

 Dr. Debanjana Mitra, IIT Bombay

 Dr. Neeraja Sahasrabudhe, IISER Mohali

 Dr. Ambily AmbaLu Asokan, CUSAT Cochin

 Dr. Sneha Chaubey, IIIT Delhi
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MARCH 27-28, 2021.

Titles & Abstracts

Plenary Talks

Speaker : Prof. Sanoli Gun ( IMSC Chennai, India )

Title : Product of prime ideals in ray class groups.

Abstract : A celebrated theorem of Linnik states that there exists a constant b such that for 

co-prime posi8ve integers a and q, there exists a prime p < qb which is congruent 

to a(mod q). This has been re?ned by Xylouris who proved that b can be chosen to be 5.

In this talk, we report on an ongoing work with Jyothsnaa Sivaraman and Olivier Ramare

where we consider variants of this theme on number ?elds.

------------------------------------------------------------------------------------------------------------

Speaker : Prof. Carolina Araujo ( IMPA Brazil )

Title : Symmetries in Algebraic Geometry

Abstract : In this talk I will discuss symmetries of algebraic varie8es. When studying a 

projec8ve variety X, one usually wants to understand its automorphisms. Conversely, the 

structure of the group of automorphisms of X encodes relevant geometric proper8es of the 

variety. AJer describing some examples of automorphism groups of projec8ve varie8es, I 

will discuss why the no8on of automorphism is too rigid in the scope of bira8onal geometry.

We are then led to consider another class of symmetries of X, its bira8onal self-maps. 

Bira8onal self-maps of the projec8ve space  are called Cremona transforma8ons. 

Describing the structure of the group of Cremona transforma8ons of the plane is a classical 

problem that goes back to the 19th century. In higher dimensions, not so much is known, 

and a natural problem is to construct interes8ng subgroups of the Cremona group. 

I will end the talk by discussing a recent work with Alessio Cor8 and Alex Massaren8, where

we inves8gate subgroups of the Cremona group consis8ng of symmetries preserving 

special objects.

------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------

INDIAN INSTITUTE OF TECHNOLOGY DHARWAD



Speaker : Prof. Ruchi Das ( University of Delhi, India )

Title :  Broadening horizons of Transi8vity and The BuQerRy ETect in Dynamical

Systems

Abstract : Transi8vity and The BuQerRy ETect (also known as sensi8vity), key ingredients of 

Chaos, are of great importance in the qualita8ve study of dynamical systems. The concept 

of transi8vity was introduced by BirkhoT in 1920 and is also regarded as an irreducibility 

condi8on as one cannot decompose a transi8ve system into two disjoint sets with non-

empty interiors which do not interact under the transforma8on. It is the basis for the study 

of several important decomposi8on theorems such as Smale’s Decomposi8on Theorem. In 

1971 Ruelle introduced sensi8vity which characterizes the unpredictability of chao8c 

phenomena. If a system is sensi8ve, then a small change in the ini8al condi8ons may lead to

a dras8c change in the dynamics of the system. To measure the interval in which the system

remains sensi8ve, interes8ng and useful stronger forms of sensi8vity have been studied.

Most of the real-world phenomena like weather and climate predic8on, heartbeat paQerns, 

spread of infec8ous diseases, etc., are 8me-variant, that is, they involve 8me dependent 

parameters, modula8on and various other eTects. Consequently, many of the well-

established methods applied for autonomous systems are no longer applicable for 8me 

dependent phenomena and hence require an appropriate extension, giving rise to the 

no8on of non-autonomous dynamical systems, as introduced by Kolyada and Snoha in 

1996. Moreover, in recent years there has been a signi?cant study of dynamics of semiRows

under general monoid ac8ons. We shall discuss some recent results on stronger forms of 

transi8vity and sensi8vity for non-autonomous discrete systems and for semiRows.

-----------------------------------------------------------------------------------------------------------

Speaker : Prof. Sujatha Ramdorai ( University of BriJsh Columbia, Canada )

Title : Class groups and Mordell-Weil groups.

Abstract : Class groups of algebraic number ?elds are important invariants in Algebraic 

Number theory. Ra8onal points on Ellip8c curves de?ned over a number ?eld are of 

tremendous interest as well. This talk will explain how Iwasawa theory is useful in studying 

these objects, and the role that Iwasawa theory plays in the ?ner analysis of the arithme8c 

of ellip8c curves over number ?elds.

-----------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------



Invited Talks

Speaker : Prof. Thamizharasi Thamizhmani ( VIT University, India )

Title : Discrete Integrability -Blending Nevanlinna Theory and Singularity conNnement

Abstract : Fundamental theorem of algebra is an important development in algebra- for 

polynomials. It’s generalisisa8on to en8re func8ons aJer many years is the popular Picard’s 

theorem in complex analysis. The expected such development to meromorphic func8ons 

was an open problem for nearly 100 years ,which was ?nally solved by Ralph Nevanlinna 

(Finland Mathema8cian in the year 1925) considered to be the greatest development in 

Mathema8cs in 20 th century, popularly known as Nevanlinna theory. 

How this theory is used to give an Integrability criteria for Discrete systems is explained in 

this lecture.

-----------------------------------------------------------------------------------------------------------------------------------

Speaker : Prof. Pallavi Dani ( Loisuiana State University, USA)

Title :  Stallings folds: a topological approach to free groups and beyond

Abstract : In a highly inRuen8al 1983 ar8cle, Stallings introduced the no8on of "folds of 

graphs" to study subgroups of free groups. He used such folds to associate, to each 

subgroup of a free group, a canonical graph that carries the essen8al informa8on about the 

subgroup. This topological perspec8ve provided clean new proofs of many classical 

theorems on subgroups of free groups, and is now an indispensable tool which has been 

adapted to other classes of groups. 

I will describe this theory in the context of free groups, and then men8on some 

generaliza8ons, including recent joint work with Ivan Levcovitz on subgroups of right-

angled Coxeter groups.

-----------------------------------------------------------------------------------------------------------------------------------

Speaker : Prof. Swagata Nandi ( ISI Delhi, India )

Title : Es8ma8ng nearly periodic signals

Abstract : Periodic and nearly periodic signals are observed in our daily life and in many 

areas of science and technology. In this talk, some signal processing models, for example, 

sinusoidal model, chirp model, random amplitude chirp models will be discussed which can 

be used for nearly periodic data. Several examples will be considered where such models 

can be used.

-----------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------------



Talks by Young MathemaPcians 

Speaker : Dr. Asha K Dond ( IISER Thiruvananthapuram, India ) 

Title : AdapJve Nnite element method for second order linear non-self-adjoint ellipJc 
problems.

Abstract : The adap8ve ?nite element method (AFEM) is an elegant and powerful technique

used to compute the numerical solu8on to ini8al and boundary value problems with a 

minimal computa8onal cost. The explicit residual-based adap8ve es8mator allows reliable 

and egcient error control and mo8vates adap8ve discre8za8on, improving the empirical 

convergence rates. The quasi-op8mal analysis of AFEM provides the mathema8cal 

founda8on for this op8mal behavior of AFEM.

In the talk, the quasi-op8mal analysis of AFEM will be discussed for the lowest-order 

Raviart-Thomas mixed FEM for general second- order linear ellip8c problems. The standard 

adap8ve mesh-re?nement strategy faces digculty in the Rux error control for these 

problems. Therefore, to achieve op8mal convergence, a separate marking strategy: a split of

a DörRer marking for the es8mator and some op8mal data approxima8on strategy for the 

data approxima8on term has been u8lized.

---------------------------------------------------------------------------------------------------

Speaker : Dr. Debanjana Mitra ( IIT Bombay, India )

Title : StabilizaJon of Jme-periodic Sows

Abstract : In the ?rst part of my talk, I shall explain the stability and stabilizability of an ODE

around a periodic trajectory. A characteriza8on of the stability of ODEs around a periodic 

trajectory using the Poincar ́e map and Floquet theory will be discussed. 

In the second part of my talk, I shall explain the extension of the idea to the parabolic type 

of PDEs. In par8cular, as an applica8on, the stabiliza8on of the incompressible Navier-

Stokes equa8on around a 8me-periodic trajectory will be discussed.

------------------------------------------------------------------------------------------------------------

Speaker : Dr. Neeraja Sahasrabudhe ( IISER Mohali, India )

Title : Urn Models and their applica8ons

Abstract : Urns models or Balls and Bins are classical problems in probability theory. I will 

discuss some well known results for urn models and their applica8on to network theory. 

Finally, I will give a quick overview of interes8ng problems and recent developments in the 

area.

------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------



Speaker : Dr. Ambily AmbaTu Asokan ( CUSAT Cochin, India )

Title : Dickson-Siegel-Eichler-Roy Elementary orthogonal groups

Abstract : In this talk, we shall discuss a generalized version of elementary orthogonal 

groups. Let R be a commuta8ve ring in which 2 is inver8ble. Let Q be a non-singular 

quadra8c space over R of rank n and let (R)m denotes the hyperbolic space. We consider 

the elementary orthogonal transforma8ons of the quadra8c space Q  ⊥ (R)m. These 

transforma8ons were introduced by Amit Roy in 1968. Earlier forms of these 

transforma8ons over ?elds were considered by Dickson, Siegel, Eichler and Dieudonn ́e. We

call the elementary orthogonal transforma8ons as Dickson–Siegel–Eichler–Roy elementary 

orthogonal transformaAons or Roy’s elementary orthogonal transformaAons. The group 

generated by these transforma8ons is called DSER elementary orthogonal group. We shall 

discuss the structure of this group.

In 1976, Vaserstein de?ned elementary symplec8c matrices with respect to an inver8ble 

alterna8ng matrix. In this talk, we shall discuss a similar construc8on of Roy’s elementary 

orthogonal transforma8ons in matrix form.

------------------------------------------------------------------------------------------------------------

Speaker : Dr. Sneha Chaubey ( IIIT Delhi, India ) 

Title : DistribuJon of Sequences in Number Theory

Abstract: The topic on the distribu8on of sequences saw its light with the seminal paper of 

Weyl. This being the mo8va8on of this talk, we begin with a discussion on diTerent types

of arithme8c/integer sequences occurring around us, these include but not limited to zeros 

of L-func8ons, energy levels of harmonic oscillators, as well as some classical sequences 

modulo one. We look at various distribu8on ques8ons concerning them, for example, 

ques8ons on uniform distribu8on and nearest neighbour gaps of sequences.

------------------------------------------------------------------------------------------------------------
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