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Bhargava wins ‘Nobel Prize of Maths’'
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NEW YORK: Two Indian-

origin academicians have won
prestigious global prizes in the
field of mathematics with one
of them being awarded the
Fields Medal - known as the
‘Nobel Prize of mathematics’
Manjul Bhargava won the
Fields Medal while Subhash
Khot won the Rolf Nevan-
linna Prize, awarded by the
International Mathematical ‘
Union (IMU), at the Inter- Iranian-born mathema-  in the geometry of numbers,
national Congress of Math- tician and Stanford Uni- which he applied to count
ematicians 2014 heldinSeoul. ~ versity professor Maryam  rings of small rank and to
Manjul Bhargava, aprofes-  Mirzakhani became the first bound the average rank of
sor of mathematics at Prince- woman to win the Fields elliptic curves.
ton University, wasamongthe ~Medal this year. According to the award
four winners who have been Mr Bhargava wasawarded ~ citation, Mr Bhargava’s work is
awarded the Fields Medal, ~the Fields Medal for develop-  ‘based both ona deep under-
given out every four years.  ing powerful new methods standing of the representa-

tions of arithmetic groups
and a unique blend of alge-
braic and analytic 3

Subhash Khot was
awarded the Nevanlinna Prize
for his ‘prescignt definition
of the ‘Unique Games’ prob-
lem, and leading the effort to
understand its complexity and
its pivotal role in the study
of efficient approximation of
optimisation problems.

His work has led to break-
throughs in algorithmic
design and approximation
hardness and to new exciting
interactions between compu-
tational complexity; analysis
and geometry.

Mr Khot is a professor
in the Computer Science
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2 Indians figure in maths roll of honour

Departmentat New York Uni-
versity’s Courant Institute of
Mathematical Sciences. He
has a PhD from Princeton.

Born in 1974 in Canada,
Manjul Bhargava grew up in
the US and also spent much
time in India. He received his
PhD in 2001 from Princeton
University and became a pro-
fessor in 2003.

Mr Bhargavas honours
include the Merten Hasse
Prize of the Mathemati-
cal Association of America
(2003), the SASTRA Ramanu-
jan Prize (2005), the Cole
Prize in Number Theory of
the American Mathematical
Society (2008) and the Info-
sys Prize (2012). AGENCIES

VSHOBA & MIHIKA BASU the medal the last time around in
GALORE, MUMBALI, AUG 13 2010. Bornin 1974 in Canada to mi-
5 5 3 grant parents from Jaipur, Bhargava,
ANJUL Bhargava,a Cana- 1 40, isa number theorist of interna-
M dian-American teaching at i F o y vV tion;ld rg;?nt:: i
j Princeton University, has ‘ RN ) : ding to the jubilation, the
become the first mathematician of - s _m oo R . - - Nmap{lze,foﬂrloutsga&ding
Indian origin towin the Fields : : : ; con ons in mathematical as-
Medal, thghl} el fonor beatied Manjul Bhargava (second from left) with the other winners. reuress ?ectsofinformn.tionsciegm mchl s
onscientists under the age of 40 for ‘Nobel Prize of mathematics, an- Bhargava, the medal hasbeenalong mgcomputerscle'm,h.as.alsc?bee_p
outstanding contribution to the field nounced at the International Con- | timecoming. Laudedbythe Interna- |- baggedbyanlndmn-ongmscl.endst ‘
of mathematics. gress of Mathematicians in tional Mathematical Union ‘—-SubhashK.hot,‘-apmfesong_the
Artur Avila from Brazil, Martin | Seoul. Avila is the first Latin for“developing powerful new Computer Science Departmentat
Hairer from Austria and Maryam | American and Mirzakhani PAGE - methodsin the geometry of New York University's Courant Insti-
Mirzakhani, an Iranian who teaches | the first woman to win the . numbers”, l?hargava,bes.t ) tute of Mathematical Sciences. »
at Stanford University, have alsobeen | award. ; ANC“OR known for hmw?rkmemPn-,
chosen for the medal, considered the For India aswell as for e cal curves, was tipped towin
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Mathematics wizard is an 11 T-Bombay alumnus

http://www.thehindu.com/news/cities/mumbai/mathematics-wizard-is-an-iitbombay-
alumnus/article6314039.ece

One of the important contributions made by Fields Medal winner Manjul Bhargava is the generalisation of the
‘composition law’ of binary quadratics (polynomial expressions of the form ax2 + bxy + cy2) discovered 200
years ago by Carl Friedrich Gauss (1777-1855), to higher degree polynomials using an ingenious geometric
technique that he discovered.

The awards were announced at the inaugural of the nine-day International Congress of Mathematicians that
began in Seoul on Wednesday.

The awards, presented at the quadrennial ICM event, include the Fields Medal, the highest award in
mathematics; the Rolf Nevanlinna Prize and the Carl Friedrich Gauss Prize. At the last ICM held in Hyderabad,
the Chern Medal and the Leelavati Prize were added.

The Fields Medal is awarded “to recognise outstanding mathematical achievement for existing work and for the
promise of future achievement”. “Manjul Bhargava has developed powerful new methods in the geometry of
numbers and applied them to count rings of small rank and to bound the average rank of elliptic curves,” said
the medal citation.

Besides mathematics, Dr. Bhargava pursues his interests in linguistics and Indian classical music. The Indian-
American theoretical computer scientist Subhash Khot, a theoretical computer scientist at the Courant Institute
of Mathematical Sciences of New York University, gets the Rolf Nevanlinna Prize. The citation for him read:
“Subhash Khot’s prescient definition of the Unique Games problem, and his leadership in the effort to
understand its complexity and its pivotal role in the study of efficient approximation of optimization problems,
have produced breakthroughs in algorithmic design and approximation hardness, and new exciting interactions
between computational complexity, analysis and geometry.”

Born in Ichalkaranji in Maharashtra, Dr. Khot (36) an IIT Bombay alumnus, won the silver medal in the
International Mathematics Olympiad in 1994 and 1995 and stood first in the IIT Joint Entrance Examination in
1995. His area of research is Computational Complexity Theory. His Unique Games Conjecture is about the
impossibility of even obtaining good approximations to problems that are computationally hard to solve using
standard computing algorithms.


http://www.thehindu.com/news/cities/mumbai/mathematics-wizard-is-an-iitbombay-alumnus/article6314039.ece
http://www.thehindu.com/news/cities/mumbai/mathematics-wizard-is-an-iitbombay-alumnus/article6314039.ece

‘Mathematicians treat
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as an art than as a science’

Interview with Manjul Bhargava, one of the four recipients of the Fields Medal prize

Manjul Bhargava is a number theorist
and Brandon R Fradd Professor of
Mathematics at Princeton University,
New Jersey. He is one of the four
recipients of the Fields Medal, officially
known as the International Medal for
Outstanding Discoveries in
Mathematics, this year. “Bhargava has a
keen intuition that leads him unerringly
to deep and beautiful mathematical
questions. With his immense insight and
great technical mastery, he seems to
bring a ‘Midas touch’ to everything he
works'on,” reads the press release
announcing his award. In this email
interview, Prof. Bhargava talks to :
Shubashree Desikan about
mathematics, music and more.

How does it feel to have won the Fields
Medal? You are the first person of Indian
origin to be getting it.

.

It is, of course, a great honour. Beyond
that, it is a great source of inspiration and
encouragement — not just for me, but for
my students, collaborators, and col-
leagues. Hopefully, it will also be a source
of inspiration for young people in India to
take up research in the sciences.

You have grown up in Canada. Do you
think of yourself as a Canladian, *
American, Indian, none of these or all of
these?

I was born in Canada, but grew up
mostlyin the U.S. in a very Indian home. I
learnt Hindi and Sanskrit, read Indian
literature, and learnt classical Indian mu-
sic. I mostly ate Indian food. On the other
hand, I went to school mostly in the U.S. I
liked growing up in two cultures because
it allowed me to pick and choose from the
best of both worlds. My Indian upbring-
ing was very important to me.

I also spent a lot of time growing up in

India. Every three or four years, I would
take off six months from school to spe:
them in India, mostly in my hometo
Jaipur, with my grandp¥ents. The
had the opportunity to go t
brush up on my Hindi and
and learn tabla (as well as
sitar and vocal music). I pai
ularly enjoyed celebrating :
the Indian holidays as a ¢l
and flying kites on
Sankranti.

1 feel very m

as all three — Canadid’ﬂ, ,A;iferican, and of
course Indian. 3

How did you start playing the tabla?

Ifirst started learning from my mother.
When I was may be three years old, I used
to hear my mother playing often, and T
asked her to teach me to play a little bit.
She tried to teach me the basic sound
“na.” She demonstrated the sound to me,
and I tried to mimic her, but nothing
came out. I was hooked. I learnt from my
mom first, and then from Pandit Prem
Prakash Sharma in Jaipur whenever I vis-
ited there.

I'met Zakirji when I was an undergrad-
uate at Harvard. He came to perform
there when I was a third-year student. I
had the exciting opportunity to meet him
afterwards at a reception, and he invited
me to visit him in California (where he
lives). I have had the great pleasure and
privilege of learning from him on and off
since then. More than that, he has been a
wonderful and inspirational friend, and
he and his whole family, in both Cali-
fornia and Bombay, have been a huge
source of love, encouragement, and sup-
port to me for a long time. I am very
grateful to them for that.

Do you collaborate with mathematicians
in India? Do you have contacts with
institutes in India?

For many years no

I have been an

5)

adjunct professor at TIFR-Mumbai (Tata
Institute for Fundamental Research),
IIT-Bombay, and the University of Hyd-
erabad. I've spent a lot of time at these
three institutes, especially at TIFR and
IIT-B, over many years. I've lectured ex-
tensively to sttidents at these institutes,
as well as collaborated a lot with mathe-
maticians there, such as with Eknath
Ghate at TIFR (who recently won the
Shanti Swarup Bhatnagar Prize for math-
ematical sciences).

Pvealsobeen involved in startinganew
institute in Bangalore called the Interna-
tional Centre for Theoretical Sciences, It

‘Hopefully, the medal will
be a source of inspiration
for young people in India
to take up research in the
sciences’

will be inaugurated next year, and we
hope it will be a great success. The direc-

tor is Professor Spenta Wadia of TIFR,

and the head of the International Ad-
visory Board is Nobel Prize Winner Pro-
fessor David Gross. So hopefully T will
spend even more time in India after the
inauguration next year, J
U )
Recently you have won prizes for your
work on the Birch and Swinnerton-Dyer
conjecture which was listed as one of the
seven Millennium Prize Problems. Can
you explain the significance of this
~ work?

n joint work with Christopher Skin-
and Wei Zhang, we have shown
the Birch and Swinnerton-Dyer
ecture is true most of the time
precisely, for more than 66.48
nt of elliptic curves). Previous-
was not known that it was true
T more than O per cent. So that is
significant progress, but it is still
ot a complete soluti.ion.

Finishing a proof of the Birch
~and Swinnerton-Dyer Conjec-
ture would be a momentous

chievement, and it is one of
1) urite problems, but it
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the discipline more

cians like me rarely think directly about
applications. We are instead guided pri-
marily by what directions we find most
beautiful, elegant, or most promising, We
tend to treat our discipline more as an art
than as a science. And indeed, this is the
attitude that allows us to be the most
creative and productive.

On the other hand, it is also true, his-
torically, that the mathematics that has
been the most applicable and important
to society over the years has been the
mathematics that scientists found while
searching for beauty; and eventually all
beautiful and elegant mathematics tends
to find applications.

That is why it is very important to fund.
basic science research. When science
funding is only application-driven, it does
not allow full freedom and creativity.
Funding basic science allows a large in-
terconnected database of scientific tech-
niques and knowledge to accumulate, so
that when a societal need arises, the sci-
ence is ready to be applied and adapted to
the purpose.

Elliptic curves (and the related Birch
and Swinnerton-Dyer Conjecture) are in-

eed good examples, They were first stud-
ied by pure mathematicians, but are now
one of the most important mathematical
objects in cryptography. So that is indeed
exciting, but T just want to emphasise that
they were exciting and central to number
theory well before these applications
were found. But it was inevitable that
they would be found, given their funda-
mental nature. .

That is why elliptic eurves have fasci-
nated me. They are so fundamental in
both pure and applied mathematics. Be-
yond advancing the subject of number
theory in general, a heightened under-
standing of elliptic curves also has impor-
tant implications in coding theory and
cryptography. Encryption schemes, such
as those used to protect our privacy when
transmitting information online, often
centrally involve the use of elliptic curves.

What aspect of your education could
have contributed to your enjoyment for
Maths? 3
I've always enjoyed mathematics as far
back as I can remember, since I was two
or three years old. Since my mother was a
mathematician, T always had her as a re-
source. I would always ask her questions,
and so I learnt a lot from her. She was also
a great source of encouragement — she
always answered my questions enthusi-
astically, and always encouraged me to
pursue whatever I was interested in, That
probably single-handedly contributed
the most to my enjoyment of mathemat-
ics (and all my interests).
shubashree.desikan@thehindu.co.in
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R. Ramachandran

tant contributions made by
Fields Medal winner Manjul
Bhargava is the generalisa-
tion of the ‘composition law’
of binary quadratics (polyno-
mial expressions of the form
ax2 + bxy + cy2) discovered
' 200 years ago by Carl Frie-
drich Gauss (1777-1855), to
higher degree polynomials
using an ingenious geometric
technique that he discovered.

The awards were an-
nounced at the inaugural of
the nine-day International
Congress of Mathematicians
that began in Seoul on
Wednesday.

The awards, presented at
the: quadrennial ICM event,
include the Fields Medal, the
highest award in mathemat-
ics; the Rolf Nevanlinna Prize
and the Carl Friedrich Gauss
Prize. At the last ICM held in
Hyderabad, the Chern Medal
and the Leelavati Prize were
added. :

The Fields Medal is award-
ed “to recognise outstanding
mathematical achievement
for existing work and for the
promise of future achieve-
ment”. “Manjul Bhargava has
developed powerful new
methods in the geometry of
numbers and applied them to
count rings of small rank and
to bound the average rank of
elliptic curves,” said the med-
al citation.

Besides mathematics, Dr.
Bhargava pursues his inter-
ests in linguistics and Indian
classical music.

. NEW DELHI: One of the impor-

Manjul Bhargava (40)
» Born in Canada,
raised in the U.S.

The Indian-American the-
oretical computer scientist
Subhash Khot, a theoretical
computér scientist at the
Courant Institute of Mathe-
matical Sciences of New York
University, gets the Rolf Ne-
vanlinna Prize. The citation
for him read: “Subhash Khot’s
prescient definition of the
Unique Games problem, and
his leadership in the effort to
understand its complexity
and its pivotal role in the
study of efficient approxima-
tion of optimization prob-
lems, have . '

design and approximation
hal;dness, and new exmting 3

MATHEMATICAL GENIUSES
|
2014 FIELDS MEDALLISTS !

ofPrinceton University |

breakthroughs in algorithmic
Iyhardtosolve usingstandard
‘computing algorithms.

Mathematics wizard alsoa
fan of Indian classical music |

o Iran, first female winner
» Stanford University professor

interactions between compu-
tational complexity, analysis
and geometry.”

Born in Ichalkaranji in
Maharashtra, Dr. Khot (36)
an IIT Bombay alumnus, won
the silver medal in the Inter-
national Mathematics Olym-
piad in 1994 and 1995 and
stood firstin the IIT Joint En-
trance Examination in 1995.
His area of research is Com-
putational Complexity Theo-
ry. His Unique Games
Conjecture is about the im-

AN

possibilty of even obtaining
good approximations to prob-

lems that are computational- -
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UGC schemes for empowerment of SCs, STs, minorities

The Hindu

NEW DELHI: The University Grants Commission (UGC) is implementing a number of schemes for educational
empowerment of SCs, STs and minorities that include setting up of equal opportunity cells and scholarships.

HRD Minister Smriti Irani informed Lok Sabha today that educational empowerment schemes like setting up of
residential coaching academies for minorities, SC, ST and women in central universities, deemed to be universities,
establishment of equal opportunity cells for SC, ST and minorities are being implemented by the UGC.

Other UGC sponsored schemes are post-doctoral fellowships for SC, ST, Rajiv Gandhi national fellowships for SC, ST,
setting up of Centre for Studies in Social Exclusion and Inclusive Policy, remedial coaching schemes for SCs, STs, OBC and
minorities, scheme of career oriented courses in universities and colleges, construction of women's hostels for colleges.

Irani said during Question Hour that Central Educational Institutions (Reservation in Admission Act) 2006, which came
into force with effect from January 4, 2007, provides for 15 per cent, 7.5 per cent and 27 per cent reservation in
admission of students belonging to SCs, STs and OBCs respectively in central educational institutions established,
maintained or aided by the central government.

The HRD Minister said the gross enrollment ratio in higher education of SCs and STs in 2009-10 were 11.1 per cent and
10.3 per cent in comparison to 15 per cent of all category.

In 2010-11, the gross enrollment ratio in higher education of SCs and STs were 13.5 per cent and 12.9 per cent in
comparison to 19.4 per cent of general category students and in 2011-12, the gross enrollment ratio in higher education
of SCs and STs were 14.5 per cent and 10.8 per cent in comparison to 20.4 per cent of general category students.

Irani said in order to expand educational opportunities in 374 educationally backward districts, the central government
had in 2009 launched the scheme of setting up of 374 model degree colleges in districts having Gross Enroliment Ratio
(GER) for higher education less than national average.

"The Centre has recently launched Rashtriya Uchchatar Shiksha Abhiyan (RUSA) which intends to incentivise the states
for developing higher education with equity and inclusion. The MDCs scheme has now been subsumed in RUSA. There is
a special component of equity in RUSA," she said.

11Sc gets Rs 20-crore fund from Infosys Science Foundation

Prashanth G N, Bangalore, Aug 13, 2014, DHNS:
http://www.deccanherald.com/content/425331/iisc-gets-rs-20-crore.html

It’s raining money on Indian Institute of Science (11Sc). With a view to encourage research in basic
sciences, the Infosys Science Foundation has presented a grant of Rs 20 crore to 11Sc for research in
mathematics and physics and for setting up a Mathematics and Physics Infosys Chair Professorship.


http://www.deccanherald.com/content/425331/iisc-gets-rs-20-crore.html
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Infosys Science Foundation chairperson Sudha Murthy personally handed over the grant statement to the
respective departments in the presence of previous I1Sc Director P Balaram.

The Rs 20 crore fund comes after the Rs 140 crore funding from Robert Bosch Foundation, Rs 225 crore grant
by Infosys co-founder Kris Gopalakrishnan for setting up a Brain Research Centre inside 11Sc and the very
recent Rs 75 crore grant by the Tatas to the Centre for Neuroscience, for research on Alzheimer’s disease.

I1Sc has been sitting on a corpus of Rs 460 crore from spate of donations from private agencies and individuals
in the recent past.

The Chairman of Mathematics Prof Gadadhar Misra told Deccan Herald that Infosys Foundation had already
released Rs 1.2 crore over and above the Rs 20-crore fund.

“The additional grant will be utilised to set up professorships in mathematics and physics. We have begun the
search for a top-notch world class mathematician, who can work as scholar-in-residence for a year at 11Sc. We
will pay the Chair between $ 200,000 to 300,000 per year. The overall Rs 20-crore grant will be set up as a
corpus fund, and the interest it earns, around Rs 1.5 crore annually will be plugged back into research. And
when the principal amount goes up due to interest, the same will be ploughed back into the corpus fund. In all,
we will have Rs 1.5 crore every year for research work, which is substantial.”

He said that the search for the chairs in mathematics and physics will cover the globe. Universities in USA are
strong, particularly Stanford University which has very good mathematics researchers, California Institute of
Technology (Caltech) for Physics, Columbia university for both, MIT for both disciplines and Princeton which
is very strong in Physics, he said.

The Rs 225-crore donation by Infosys co-founder Kris Gopalakrishnan is perhaps the single-largest donation to
11Sc from an individual. The Pratiksha Trust that Kris has set up will give the money over 10 years.



