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Research

Affiliation: Postdoctoral Researcher in the Institute of Mathematics of the Czech Academy of Science.
Host: Pavel Hrubes.
Area of Research: Complexity Theory.

General interests: Theoretical Computer Science.

Education
I.CS.E., La Martiniere for Girls, Kolkata (under CISCE), 2009. (95.6%)
Major Subjects: English, Mathematics, Science, Social Science, Computer Applications

I.S.C., La Martiniere for Girls, Kolkata (under CISCE), 2011. (93%)
Major Subjects: English, Mathematics, Physics, Computer Science

B.Sc. (Hons.), St. Xaviers College, Kolkata (autonomous under Calcutta University), 2011 - 14. (6.53/10)
Major Subjects: Mathematics (Hons.), Computer Science, Physics

M.Sc. in Maths and Computing, IIT Guwahati, 2014 - 16. (9.74/10)
Recieved Institute Silver medal for obtaining highest CPI in the department

Ph.D. in Computer Science, Tata Institute of Fundamental Research, Mumbai, 2016 - 2022. (8.5/10)

Recipient of Google PhD Fellowship for Algorithms and Theory.

Employment

Postdoctoral Researcher at the Institute of Mathematics of the Czech Academy of Science

June 2022 - Ongoing.

Awards and Fellowships

Recipient of Google PhD Fellowship for Algorithms and Theory.

Awarded the Institute Silver Medal from IIT Guwabhati for obtaining the highest CPI in the department.
Cleared CSIR-NET exam for Eligibility of Lectureship in Mathematics.

Awarded fellowship by NCERT for clearing the National Talent Search Examination.
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Publications

Transparency Beyond VNP in the Monotone Setting
With Kshitij Gajjar and Anamay Tengse

Hardness and Independence of Polynomials
Ph.D. Thesis (January 2018 - December 2021)

Under the guidance of Ramprasad Saptharishi

Separating ABPs and Some Structured Formulas in the Non - Commutative Setting

Conference version in the proceedings of CCC, 2021.

Generalised Parametric Path Problems
With Kshitij Gajjar, Jaikumar Radhakrishnan, Girish Varma.

Conference version in the proceedings of UAI, 2021.

On the Existence of Algebraically Natural Proofs
With Mrinal Kumar, C. Ramya, Ramprasad Saptharishi, Anamay Tengse.

Conference version in the proceedings of FOCS, 2020.

A Quadratic Lower Bound for Algebraic Branching Programs and Formulas
With Mrinal Kumar, Adrian She, Ben Lee Volk.
Conference version in the proceedings of CCC, 2020.

To appear in Computational Complexity.

Constructing Faithful Homomorphisms over fields of Finite Characteristic
With Ramprasad Saptharishi.
Conference version in the proceedings of FSTTCS, 2019.

To appear in ACM Transactions on Computation Theory.

Towards Algebraic Independence based PITs for Arbitrary Fields
Exploratory Project at TIFR (June 2017 - November 2017)
Under the guidance of Ramprasad Saptharishi

Primality Testing Algorithms
M.Sc. Project at IITG (January 2016 - April 2016)
Under the guidance of Sagarmoy Dutta

Talks

Lower Bounds in Algebraic Circuit Complexity
TCS Women Spotlight Workshop (part of STOC 2021), Virtual, June, 2021.
Theory Seminar @ IIITH, IIIT Hyderabad, Virtual, September, 2021
Math Seminar Series, IIT Guwahati, Virtual, September, 2021

Survey talk based on some of my recent works.


https://arxiv.org/abs/2202.13103
https://preronac.bitbucket.io/pubs/reports/TIFR_PhD_thesis_report.pdf
https://arxiv.org/abs/2103.00864
https://drops.dagstuhl.de/opus/volltexte/2021/14281/
https://computationalcomplexity.org/conferences.php
https://arxiv.org/abs/2102.12886
https://proceedings.mlr.press/v161/gajjar21a.html
https://auai.org/uai2021/
https://arxiv.org/abs/2004.14147
https://ieeexplore.ieee.org/document/9317998
https://focs2020.cs.duke.edu/
https://arxiv.org/abs/1911.11793v2
https://drops.dagstuhl.de/opus/frontdoor.php?source_opus=12554
https://computationalcomplexity.org/Archive/2020/program.php
https://arxiv.org/pdf/1812.10249.pdf
https://drops.dagstuhl.de/opus/frontdoor.php?source_opus=11573
https://www.fsttcs.org.in/archives/2019/index.php
https://preronac.bitbucket.io/pubs/reports/TIFR_Masters_report.pdf
https://preronac.bitbucket.io/pubs/reports/IITG_Masters_report.pdf
https://sigact.org/tcswomen/4th-tcs-women-meeting/tcs-women-2021-program/
http://acm-stoc.org/stoc2021/
https://nitinsau.github.io/theory-seminar.html
https://www.iitg.ac.in/maths/events/mseminars.php
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Separating ABPs and Some Structured Formulas in the Non-Commutative Setting
Computational Complexity Conference 2021, Virtual, July, 2021

STCS Annual Symposium 2021, TIFR Mumbai, March 2021

A Quadratic Lower Bound against Algebraic Branching Programs
Computational Complexity Conference 2020, Virtual, July 2020
STCS Annual Symposium 2020, TIFR Mumbai, February 2020
Theory CS Reading Group, IIT Bombay, February 2020
Based on joint work with Mrinal Kumar, Adrian She, Ben Lee Volk

Faithful Homomorphisms and PIT
Bootcamp on Polynomial Identity Testing, IIT Kanpur, November 2018

Based on joint work with Ramprasad Saptharishi

Constructing Faithful Maps over Arbitrary Fields
FSTTCS 2019, IIT Bombay, December 2019
WACT 2018, Universite Paris Diderot, March 2018
STCS Day 2018, TIFR, Mumbai, February 2018

Based on joint work with Ramprasad Saptharishi

Algebraic Independence Testing over Arbitrary Fields

Student Rump Session at WIT 2018, Harvard University, June 2018

Outreach Activities

One of the organisers for STCS Vigyan Vidushi, 2021. It was an online workshop organised by the
School of Technology and Computer Science, TIFR Mumbeai; that aimed to attract bright undergraduate
women students towards research in computer science and system science. I also helped Ramprasad
and Jaikumar as a teaching assisstant in the mini-courses that they taught as part of this workshop.

One of the student-members of the Science Popularisation and Outreach Committee of TIFR for the
year 2020-21. This committee handles all the outreach activities that are organised by TIFR Mumbai.

In June 2020, I was part of the TIFR Outreach team that conducted two Chai and Why? sessions titled
Just a box of Matches and Just a bit of String respectively. The aim was to demonstarte some simple
experiments that can be carried out using items available at home during the COVID-19 lockdown.

In June 2020, I helped out in Vigyan Vidushi 2020 as a technical co-ordinator. It was an online workshop
organised by TIFR Mumbai, aimed at MSc Physics women students at the end of their first year.

In July 2019, I gave a talk titled How to convince ourselves that we are NOT stupid in the CSA Summer
School held at IISc Bangalore. This talk was aimed at undergraduate students of Computer Science.

In June 2019, I was part of the STCS Outreach team (a.k.a. the Infostaan team) that conducted a
Summer Special Chai and Why? titled Fantastic Puzzles - and how to solve them. The aim was to
attract the audience towards theoretical computer science and information theory, through puzzles
that can be demonstrated.


https://computationalcomplexity.org/Archive/2021/program.php
https://www.tifr.res.in/~piyush.srivastava/stcs-21/
https://computationalcomplexity.org/Archive/2020/program.php
https://www.tifr.res.in/~piyush.srivastava/stcs-20/
https://sites.google.com/view/venkitesh/reading-groups/theory-cs-reading-group-spring-2020?authuser=0
https://sigtacs.github.io/lectures/#/2018/10/Bootcamp-PIT
https://www.fsttcs.org.in/archives/2019/program.php
http://wact.imj-prg.fr/
http://www.tcs.tifr.res.in/~anamay/stcsday18/
https://womenintheory.wordpress.com/previous-wit-2018/
https://www.tcs.tifr.res.in/Vigyan-Vidushi-2021
https://main.tifr.res.in/~outreach/
https://main.tifr.res.in/~outreach/chai_and_why.html
https://www.facebook.com/events/703910017110719/
https://www.facebook.com/events/736714370472736/
http://univ.tifr.res.in/vv2020/vv-details.html 
https://www.youtube.com/watch?v=DORbmqLOc-s&list=PLmx4utxjUQD5Mp6alcCblaGs99uL6u-QZ&index=4&t=4s
https://events.csa.iisc.ac.in/summer-school-2019/
https://events.csa.iisc.ac.in/summer-school-2019/
https://www.facebook.com/events/511005212766035/
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In May 2019, I helped Siva Athreya and Anita Naolekar in organising the Summer School for Women
in Mathematics and Statistics as a tutor. This school was aimed at girls who are in their first year of
under-graduate studies and are interested in Mathematics and Statistics.

In January 2019, I gave a public talk titled Can computers do everything? as part of the public talk
series Chai and Why? hosted by the TIFR Outreach team.

In November 2018, I gave a shorter version of the same talk in the annual event, Frontiers of Science,
hosted by the TIFR Outreach team. This was aimed at students in their gth or 1oth standard.

In 2012-13, I taught maths at a night school in St. Xavier’s Kolkata for my extra-curricular credits. The
students were children from nearby areas and were mostly from an under-privileged background.

Additional Academic Details

Papers Reviewed for Conferences and Journals
2019: FCT
2021: RANDOM
2022: ITCS, STACS, STOC, ToCT (journal), INOCA, CCC, MFCS, RANDOM

Conferences and Workshops Attended
STOC 2020, CCC 2020, FOCS 2020, STOC 2021, CCC 2021(Virtual)

Sensitivity, Query Complexity, Communication Complexity and Fourier Analysis of Boolean Function
(ISI, Kolkata, India, February 2020)

WACT 2019 (ICTS, Bengaluru, India, March 2019)

ACM India Grad Cohort 2018 (IIT Bombay, Mumbeai, India, July 2018)

WIT 2018 (Harvard University, Boston, U.S.A., June 2018)

WACT 2018 (Universite Diderot, Paris, France, March 2018)

FSTTCS (CMI 2016, IIT Kanpur 2017, Ahmedabad University 2018, IIT Bombay 2019, Virtual 2020)
NMI workshop on Arithemtic Complexity (IMSc Chennai, Februrary - March 2017)

MTTS Programme (SSN College of Engineering, Chennai, May - June 2015)

Miscellaneous
I was interviewed by Gonit Sora in October, 2021 (link to the video).
I helped Ramprasad Saptharishi and Anamay Tengse in organising the STCS Annual Talks, 2018.

I was awarded the Institute Merit Scholarship in my second year of M.Sc. at IIT Guwahati for obtaining
the highest CPI in the department at the end of first year

Our team from St. Xavier’s College, Kolkata secured the first position at the Kolkata centre in the
preliminary round of Mimamsa 2014.

I attended the JBNSTS Science Camp at the JB Centre of Excellence for Student Scientists in 2009. Our
group stood first in the project presentation held at the camp.


https://www.icts.res.in/program/swms2019
https://www.icts.res.in/program/swms2019
https://www.facebook.com/events/345183286067360/
https://main.tifr.res.in/~outreach/chai_and_why.html
https://main.tifr.res.in/~outreach/activities.html
http://acm-stoc.org/stoc2020/
https://computationalcomplexity.org/Archive/2020/program.php
https://focs2020.cs.duke.edu/
http://acm-stoc.org/stoc2021/
https://computationalcomplexity.org/Archive/2021/program.php
https://www.isical.ac.in/~sourav/ISI_Workshop_2020/index.html
https://www.icts.res.in/discussion-meeting/wact2019
https://www.cse.iitb.ac.in/~acmindiacohort/
https://womenintheory.wordpress.com/
http://wact.math.univ-paris-diderot.fr/
https://www.fsttcs.org/index.php
https://www.imsc.res.in/~meena/nmi17-wac/nmi-2017-arithmetic-complexity.html
http://mtts.org.in/programme/mtts-2015/
https://gonitsora.com/
https://www.youtube.com/watch?v=GoKV3-xp0zU
https://www.tcs.tifr.res.in/~anamay/stcsday18/
http://mimamsa.iiserpune.ac.in/
https://jbnsts.ac.in/
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