HISTORICAL NOTES

Artless innocents and ivory-tower sophisticates: Some
personalities on the Indian mathematical scene*

M. S. Raghunathan

At the beginning of the 20th century, sci-
ence was still an esoteric pursuit of re-
clusive intellectuals. The quiet revolution
in the academic worlds of Géttingen,
Copenhagen, Cambridge and Paris of the
early decades exploded into global
awareness of science with Hiroshima.
With the Sputnik, science soared even
higher in public esteem and many a sci-
entist, became a public figure, a celeb-
rity, an icon for the youth. Physicists
dominated this celebrity parade, but there
were chemists and biologists in fair
number. In this context of hype about
science and adulation for the scientist, I
think the mathematician is described best
by a Tamil proverb: he is the hapless fel-
low who brought home a copper vessel
after taking part in a raid on Kubera’s
Alakapuri! Many great names in mathe-
matics are entirely unfamiliar to people
outside the scientific community. This
article is about some mathematicians
who have contributed significantly to
mathematics in the 20th century and,
more importantly, have had considerable
influence on mathematics in India. Some
of them are probably not very well
known even within the scientific com-
munity.

A word about the choice of personali-
ties that I have made: they are all men
who figured a good deal in the mathe-
matical lore that I was brought up on at
the Tata Institute of Fundamental Re-
search; and that lore has its bias.

I begin — inevitably — with Srinivasa
Ramanujan, the best known Indian
mathematician, who is reckoned among
the greatest mathematical intellects of
the twentieth century. The romantic story
of the passage of the poor clerk in the
Madras Port Trust to the portals of the
ivory towers of Cambridge and the sub-
sequent tragedy of genius cut-off in its
prime by illness is well-known, and so I
will not dwell on it.

To many mathematicians, Ramanu-
jan’s thought processes have an element

*Based on a public lecture delivered at the
Annual Meeting of the Indian Academy of
Sciences, held at Chandigarh in 2002.
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of mystery about them. Hardy (who was
responsible for Ramanujan becoming
known internationally), would have none

S. Ramanujan

of that, but Littlewood, Hardy’s close
friend and collaborator certainly thought
so. Mark Kac, another famous name, de-
scribes him as a ‘magician rather than a
genius’. Bruce Berndt, a mathematician
who has now spent two decades unravel-
ling Ramanujan’s notebooks, says — and
I quote — ‘I still don’t understand it all. I
may be able to prove it, but I do not
know where it comes from and where it
fits into mathematics’. Some of Ramanu-
jan’s Indian contemporaries were sure
that he was deeply religious and were
ready to believe even in divine interven-
tion.

We may not have a clear idea about
the nature of Ramanujan’s thought proc-
esses. There is however one trait of his
which emerges clearly from contempo-
rary writings about him: he was entirely
artless and was modest to a fault: his
near total lack of feelings of self-
importance is indeed striking. He does
not seem to have had a true measure of
his own extraordinary talents, despite
Hardy playing ‘Jambavan to his Hanu-
man’.

There is in fact the episode of his at-
tempted suicide in England that suggests

periods of somewhat fragile self-esteem.
It happened when the depression caused
by his illness was compounded by family
problems and Trinity’s racist rejection of
his nomination to its Fellowship (Trinity
did appoint him a Fellow later). Ramanu-
jan threw himself before a train, but
luckily a guard brought the train to a halt
in time. To prevent his arrest for attem-
pted suicide, Hardy attempted some
white lies: he told the Police that Rama-
nujan was a Fellow of the Royal Society
(at that point of time Ramanujan was
only a candidate; he was elected a month
later) and that Fellows of the Royal So-
ciety could not be arrested (which was,
of course, nonsense)! The Police were
not taken in, but nevertheless did not
press the charge.

G. H. Hardy

Ramanujan’s insights continue to in-
fluence mathematical developments to
this day. His collected works have been a
source of inspiration to many outstanding
mathematicians of the 20th century.

aTl0-¢") = Te(ng"

The Ramanujan t function is a func-
tion on positive integers defined by
the above identity obtained by formal
expansion of the left hand side.

The T function
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His work on what is now called the
Ramanujan tau function, which evoked
only a moderate response at that time,
later proved to be profound and central
to what is called the Theory of Modular
Forms. Hecke, a great German mathema-
tician who was one of the architects of
the theory was born in the same year —
1887 — as Ramanujan; it does seem a
great pity that the two never met. A con-
jecture of Ramanujan on the tau function
was settled in 1974 by Pierre Deligne, a
leading mathematician of our era.

One of the most fruitful techniques
applied successfully to diverse problems
in Number Theory is known as the Circle
Method. This originates from the joint
work Ramanujan did with Hardy on what
is known as the partition function.

Ramanujan’s notebooks are a treasure
house of beautiful formulae and identi-
ties, set down without details. Providing
proper proofs to these has been a chal-
lenge and at the same time, a public ser-
vice to the mathematical community.
Experience indicates that there is likely
to be much more to many of these results
than the formal beauty which by itself
makes them attractive. It has been said
that in the matter of formal manipula-
tions Ramanujan has no equals in the his-
tory of mathematics, other than Euler and
Jacobi.

A partition of a positive integer n is
an expression of # as a sum

n=n tn+..+tn,

each n; a positive integer with 0 <, <
#y < ... £ n,. The number of different
ways of writing » as a sum of other
positive integers is denoted by p(n).

Clearly, p(n) is a function of n. This
function on the set of positive integers
is called the partition function.

The partition function

Hardy is much less of an enigma even
to us in India, than Ramanujan himself.
He was, of course, one of the major
mathematical figures of the twentieth
century and, as the Ramanujan story
shows, he was a wonderful human being.
He was also exceptionally articulate and
a gifted writer of English prose. His little
book 4 Mathematician’s Apology giving
his view of his profession, makes de-
lightful reading. Hardy was very much
the ivory-tower intellectual, and the book

is not so much an ‘apology’ as an em-
phatic affirmation of his belief in the
irrelevance of social relevance in the
pursuit of pure science. He has also writ-
ten an account of the Bertrand Russell
affair — the turmoil in Cambridge caused
by Russell’s unorthodox views and con-
duct during the war years 1914-18.

Hardy was an ardent cricket fan; so
ardent indeed that he calibrated excel-
lence in any field by cricketing greats:
the highest accolade was to be in the
‘Bradman class’! Interesting people were
people who had ‘spin’ in them.

Hardy was an outstanding analyst as
well as a number theorist; his work in
analysis has in some ways been more in-
fluential than that in number theory. He
was the leading expert on Infinite Series;
his book Divergent Series was a classic
of that period. He disapproved of the
way mathematics was taught in Britain in
his days and sought to reform the same.
His book Pure Mathematics, was an at-
tempt in that direction. It was the first
analysis book in English written in the
European spirit, and proved a great suc-
cess.

K. Ananda Rau

A not-so-well-known contemporary of
Ramanujan was K. Ananda Rau, a foun-
dation member of Indian Academy of
Sciences, Bangalore. His career had an
altogether different kind of trajectory
from Ramanujan’s. He was born in Ma-
dras in 1893 (six years after Ramanujan)
into relative opulence and, after a bril-
liant academic career of the normal kind
through school and college in Madras,
went to Cambridge in 1914 and became a
student of Hardy’s. As a student, he won
the coveted Smith Prize. He returned to
Madras after completing his studies in
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1919 and was immediately appointed as
Professor of Mathematics at Presidency
College, Madras. Ananda Rau was an
outstanding analyst who worked a great
deal on summability, an area in which
Hardy was a leading figure. A theorem
named after Ananda Rau figures in
Hardy’s book Divergent Series. He was
from all accounts an inspiring teacher,
held in great respect and affection by his
students, many of whom went on to be-
come fine mathematicians themselves;
some among them were leaders on the
Indian scene and I will be speaking about
them. Ananda Rau retired from service in
1948 at the then mandatory age of 55,
but remained mathematically active for
more than a decade after that. He died in
1966.

Ananda Rau and Ramanujan

Ananda Rau got to know Ramanujan
in Cambridge and he has this to say
about his illustrious colleague: ‘In his
nature he was simple, entirely free from
affectation with no trace whatever of his
being selfconscious of his abilities’.

Another figure of importance in Indian
mathematics of that time was Vaidya-
nathaswamy, also from Madras. He too
went to England, not Cambridge though,
to work with some British mathemati-
cians, but that was after some years as a
research scholar at the University of
Madras.

I should like to emphasise that in his
case as well as in the case of Ananda
Rau, their career decisions were taken
well before the Ramanujan story broke
out. Also most of Vaidyanathaswamy’s
mathematical interests were far removed
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4

R. Vaidyanathaswamy

from those of Ramanujan’s and he was
among the earliest to venture into areas
such as Symbolic Logic, Lattice Theory
and Topology that were not British fa-
vourites of his times. After his return
from England in 1925, he spent a year in
Benares and joined Ananda Rau in Ma-
dras. The two men joined forces to create
a lively and congenial atmosphere for
mathematics students in Madras. Madras
University administration, in its infinite
wisdom, kept him as a Reader his retire-
ment in 1952. After retirement, he
worked for a few years at the Indian Sta-
tistical Institute in Calcutta and later at
Sri Venkateswara University in Tirupati.

Vaidyanathaswamy seems to have
been cast in the mould of traditional
Indian scholarship. He was a keen stu-
dent of Aurobindo’s philosophy and
studied Vedic texts in-depth, offering his
own interpretations.

Number theory, Ramanujan’s area of
interest, naturally had many adherents in
the country; but work that had a truly
great impact came only in the mid-
thirties, and it came from S. S. Pillai. Pil-
lai was born in 1901 in the Tirunelveli
district of Tamil Nadu. His mother died
within a year of his birth and he was
brought up by his father with the help of
an aged woman-relative. He made good
progress at school, but tragedy struck
again; his father passed away when he
was in the final year of school. His tal-
ents had earned him the lasting affection
of a teacher, Sastriar, who stepped in to
help him continue his education. Pillai
also secured scholarships and completed
the B A degree at Maharaja’s College at
Trivandrum and moved to Madras where
he become a student of Ananda Rau for
whom he cherished life-long affection
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and respect. He soon proved himself to
be a researcher of the first rank and after
taking his Ph D at Madras, took up his
first job at Annamalai University; he
later moved to Trivandrum then again to
Calcutta and finally back to Madras Uni-
versity.

-

S. S. Pillai

It is in the thirties at Annamalai Uni-
versity that Pillai’s talents were in full
bloom and he cracked a problem that was
engaging some of the finest minds.
David Hilbert had shown that for every
integer k£ > 0, there is a smallest integer
g(k) > 0, such that every positive integer
can be expressed as a sum of g(k) A™
powers. Pillai’s work centred on the ex-
act determination of g(k). He achieved
the complete determination for k=7, a
superb achievement by any reckoning.
He went on a little later to tackle the
even more difficult case £ = 6. However,
a controversy over priorities involving
the American mathematician L. E. Dick-
son was a cause for some distress to Pil-
lai and his Indian colleagues. Pillai
published his great papers in Indian jour-
nals which did not have a wide circula-
tion; nevertheless, recognition did come
eventually for these outstanding contri-
butions, but tragedy struck once more be-
fore he could savour his success. On 31
August 1950, Pillai died in an air-crash
over Egypt; he was on his way to the
US — his first trip abroad — to spend a
year at the Institute for Advanced Study
in Princeton, where he had been invited.
The news was received with great shock
by the many mathematicians assembled
at Harvard, where Pillai was to partici-
pate in the International Congress of
Mathematicians before going on to
Princeton. Pillai’s work on the ‘Waring’
problem — the determination of the g(k) —

is a piece that has given him a permanent
place in the history of mathematics.

The determination of g(k) for all & has
now been completed, the case k =4 was
the one that defied mathematicians the
longest, till about 10 years ago when
another Indian, R. Balasubramanian in
collaboration with two Frenchmen, De-
shouillers and Dress settled the matter.
Pillai had numerous other important con-
tributions as well. There is little doubt
that Pillai would have achieved a great
deal more if his life had not been cut
short so abruptly.

Hilbert’s Theorem (1909): Given a
positive integer k, there is a positive
integer r such that every positive inte-
ger n is the sum of ¥ K™ powers of in-
tegers.

In other words, every positive inte-
ger n is equal to nlk +n§ +---+nf for
suitable non-negative integers ny,
iy, ... , #,. The same r works for every
n. There is evidently a minimal such »
for a given k; this minimal » is de-
noted by g(k).

Waring Problem: Determine g(k).

g(1) =1 (Obvious)

2(2) = 4 (Lagrange)

2(3) =9 (Wieferich and Kempner,
1912)

Solved by Pillai for k 2 6 (1936)

g(5) =37 (Chen, 1936)

g(4) =19 (Balasubramanian, De-
shouillers and Dress, 1986)

The Waring problem

‘Pillai’, in the words of Prof. K.
Chandrasekharan (of whom too I will
speak) ‘was a person of genuine modesty
and remarkable simplicity. He possessed
that rare quality among intellectuals —
intellectual honesty — which endeared
him to his friends, but lost him many
material advantages’. ‘He was’, says
Chandrasekharan, ‘unsophisticated in a
peculiar sense’.

In the early part of the twentieth cen-
tury, British mathematics held sway over
us. It did produce some beneficial re-
sults. But in the twenties and thirties, the
most exciting developments in mathe-
matics were taking place in Paris and
Gottingen, not Cambridge. These devel-
opments seem to have had no serious
immediate impact on the Indian scene.
Summability, an area of great interest to
Hardy was pursued by many Indians, in-
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cluding Ananda Rau and many of his
students and they made very substantial
contributions. But the subject continued
to be pursued by many Indians long after
it had ceased to offer exciting challenges.
So there was an element of truth in the
impish comment: ‘Hardy spoilt many
Indian mathematicians; but of course
Ramanujan was much too great to be
spoilt!” That brings me to the man who
made that statement — André Weil.

Andr. Weil

André Weil was one of the greatest
mathematicians of the 20th century. He
was a colourful personality with a pow-
erful sense of humour and was not averse
to using it to cause discomfiture. He
spent two years 1930-32 in India as a
Professor of Mathematics at Aligarh
Muslim University. He tells the amusing
story of how this came about in his auto-
biography. Syed Ross Masood, the then
Education Minister to the Nizam of Hy-
derabad was vacationing in Europe when
he was appointed Vice-Chancellor of the
Aligarh Muslim University, founded by
his grandfather Syed Ahmed Khan. He
decided to cut short his stay in Paris and
return home, but he wanted to recruit a
suitable person for a chair in French Cul-
ture at the university, before he left
Europe. Towards this end, he met with
the famous French Indologist Sylvain
Levy, who summoned Weil to their pres-
ence. Weil, who had just completed his
doctorate in mathematics as a student at
the famed Ecole Normale Superieure in
Paris, was in touch with Sylvain Levy
because of his interest in India; among
other things, Weil had been keenly fol-
lowing a course of lectures on Kalidasa’s

Meghadutam given by Levy at the Sor-
bonne. The interview was brief; Masood
offered the chair on the spot and Weil
accepted it. But six months later, when
the formal offer came, it was a chair in
mathematics, not French Culture that
was offered! Weil says that he never
found out when exactly Masood came to
know of his mathematical credentials!

Weil packed his bags and left for Ali-
garh to take up the headship of the
Mathematics Department there, armed
with powers to hire and fire faculty — he
was all of 23! The contrast between the
supreme confidence of the Normalien (as
students of the Ecole Normale Su-
perieure are known) and the diffidence of
the clerk from the Port-Trust is striking,
but it would hardly surprise the sociolo-
gist. Weil promptly sacked one of his
three colleagues, removed another tem-
porarily and let the third continue, only
to regret that decision soon. Weil spent
two years in Aligarh during which he
made many friends, not all of whom
were academics. He had a good measure
of the generally poor quality of mathe-
matics in the country, but was pleasantly
surprised to come across some talented
young people of promise. He recruited
one of them, T. Vijayaraghavan, a stu-
dent of Hardy, to the vacant post in the
department; this, despite the fact that
Vijayaraghavan lacked formal qualifica-
tions. The two struck up a lasting friend-
ship. Apart from their common interest
in mathematics, Vijayaraghavan with his
scholarship in Tamil and Sanskrit, could
cater to Weil’s interest in Indian culture.
Weil also came to know other Indian
mathematicians like Kosambi and
Chowla. He seems to have travelled a
good deal. That included a trip to
Trivandrum to participate in an Annual
Meeting of the Indian Mathematical So-
ciety. On his way to Trivandrum, in
Chennai he made the acquaintance of
Ananda Rau and Vaidyanathaswamy. His
experiences in Trivandrum provide some
amusement. Younger men at the meeting
had to devise ingenious ways of reconcil-
ing some of the older colleagues’ insis-
tence on observing caste taboos with the
possible sensitivities of the mlecha pre-
sent among them.

Vijayaraghavan was four years Weil’s
senior in age. He did well enough in
school, but at college his performance
was not very good by the usual criteria.
This was because, like Ramanujan, he
had become interested in serious mathe-
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T. Vijayaraghavan

matics and found the curricular material
unexciting. Luckily for him, a real
mathematician — Ananda Rau — who could
recognize talent that the examination
system was incapable of detecting, was
at the helm of affairs and he could secure
admission to the B A (Honours) course in
University. The parallel with Ramanujan
continued: he sent Hardy his researches
and eventually in 1925 went to Oxford
(Hardy had moved there) to work with
him. It is not surprising that many in
Madras looked upon him as a spiritual
successor to Ramanujan. All through,
Ananda Rau had been a great help and
Vijayaraghavan would apparently recall
with great pleasure his meetings with his
teacher. Vijayaraghavan’s was a fine
mind and he was soon publishing excel-
lent papers in Analysis and related areas.
He worked on what are known as Taube-
rian theorems and produced work of
truly high quality.

Vijayaraghavan was a keen problem-
solver and had no great fascination for
building theories or acquisition of exten-
sive scholarship. He was always on the
lookout for interesting problems and was
quite happy to get to know them from the
knowledgeable. Weil, on the other hand,
developed theories and for him problem-
solving while important, was secondary:
with the right theory the solutions to
problems will assuredly fall out.

Physically too, the two were a study
in contrast. Weil was slim and fit. He
enjoyed walking a great deal and used to
call it (in the Macarthy days) his ‘un-
american’ activity. Vijayaraghavan’s was
a portly frame which reflected correctly
his sedentary lifestyle.

Weil’s initial cordial relationship with
Masood did not survive for long. His in-
dependent spirit came into conflict with
the system in which the Vice-Chancellor
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was a demi-god; and Masood’s percep-
tion of the University as a family legacy
did not help. Towards the end of his sec-
ond year in Aligarh, Weil went on a short
vacation to Europe (where in fact he ex-
erted himself to acquire books for the
Aligarh library). He returned to find
himself summarily dismissed. His friend
Vijayaraghavan had quit and moved to
Dacca in protest when Masood, in Weil’s
absence, offered him the professorship
from which he planned to oust Weil.
Weil returned to Paris after a brief stay
with Vijayaraghavan in Dacca. During
that stay, Sarvapalli Radhakrishnan, the
then Vice-Chancellor, invited him to take
up a position at Andhra University. Weil
was attracted by the offer but eventually
declined when Radhakrishnan was un-
able to meet his demand for a free hand
to run the department.

Vijayaraghavan later moved to Madras
to head the then newly formed Ramanu-
jan Institute. He died in 1955 at the rela-
tively young age of 53. Chandrasekharan
has this to say of Vijayaraghavan: ‘No
one who knew him intimately —as a
working mathematician, as a genial host
or as an affectionate father — could fail to
say here was an intellectual of whom his
country could be proud.’

‘Vijayaraghavan loved lecturing, and
was a lucid, effective and sometimes
brilliant lecturer, especially on mathe-
matical topics which were of immediate
interest to him.’

‘It was a pet saying of his that one
could not claim that one knew a theorem,
unless one could give not less than three
different proofs of it, of which at least
one proof was one’s own.’

It is hardly surprising that he was on
occasions hoist with his own petard!

Weil’s influence on Indian mathemat-
ics during the Aligarh sojourn cannot be
considered as greatly significant, al-
though some individuals like Vijaya-
raghavan would have benefited from his
presence. It is some thirty years later that
his mathematics had a big impact in this
country: after all, Aligarh happened at
the very beginning of Weil’s career as a
mathematician, and the researches that
were to wield influence came later. Two
streams of mathematics of outstanding
quality which emerged from TIFR in the
sixties had their origins in Weil’s works:
moduli of vector bundles and rigidity
phenomena in discrete groups. These
topics are, of course, pursued at many
centres, but Indian mathematicians have
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been at the forefront of the developments
in these areas. In 1994, Weil received the
Inamouri Prize, a prestigious interna-
tional award given to outstanding
achievement across fields by a philan-
thropic Japanese Foundation. An Indian,
my colleague S. Ramanan of the Tata
Institute, was extended the privilege of
speaking on Weil’s work on vector bun-
dles at the award function held in Kyoto.

P. Deligne

As I had mentioned before, Weil was
one of the great figures of 20th century
mathematics. He revolutionized the area
of interface of Number Theory and Al-
gebraic Geometry, and set the agenda for
research in the area for several decades. [
mentioned that Deligne proved Ramanu-
jan’s conjecture on the tau function. This
was achieved by first establishing some
conjectures of Weil and showing that
Ramanujan’s conjecture was a conse-
quence of the Weil conjectures. Apart
from his research, Weil was deeply
involved in other forms of promotion of
mathematics. He was one of a small
number of mathematicians who formed
the ‘Bourbaki’ group. The Bourbakis set
about writing a series of books which
have been of great value to the mathe-
matical community. The Bourbaki group
also began organizing seminars in Paris
on diverse topics to help disseminate cur-
rent research, and this activity is continu-
ing to this day.

Indian thought certainly had great in-
fluence on Weil. In his autobiography, he
says that the only religious ideas that ap-
pealed to him were those to be found in
Hindu philosophical thought. During the
Second World War, Weil refused to do

military service and ironically he cited
the Bhagavad Gita (whose ostensible
aim was to get Arjuna to fight) to justify
his stand: his true dharma was the pur-
suit of mathematics and that was what he
should be doing, not assisting in the war
effort, however just the cause!

For all his fascination for India, Weil
never went back to India till 1968. That
year, he was in India to lecture at an in-
ternational conference hosted by TIFR.
In Bombay, TIFR put him up at the Taj
hotel, but as we discovered later, our
hospitality simply could not match what
was offered to him elsewhere in the
country. In Delhi, he stayed at the Rash-
trapathi Bhavan as a guest of the then
president Zakir Husain, a friend from the
Aligarh days! And it was the Raj Bhavan
in Kolkata again — Weil had known the
governor Dharam Veera as a civil servant

Zakir Husain

in Aligarh! In Chennai, he met Rajaji
who cut him short when he was trying to
remind him about their previous meeting
in 1931 with, ‘Oh yes, I remember you
very well. You are the French professor
who was in Aligarh and I find that your
English is as bad as ever!” Weil had an
excellent command of English, but spoke
the language — inevitably — with a French
accent. The ivory-tower was no doubt
Weil’s natural habitat, but it would ap-
pear that he could, if he wanted to, come
out and give a lesson or two to Dale Car-
negie!

I cannot resist the temptation to add a
few words about my own personal en-
counters with the great man. I spent the
academic year 1966—67 at the Institute
for Advanced Study in Princeton, where
Weil had become a permanent member
in 1960. He was, of course, by then a
much admired legendary figure, but with
a reputation for acerbic wit that discour-
aged personal contact. I had a routine
daily encounter with him though. I would
go down to a lounge, where tea was
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Rajaji

served, to read the New York Times. Weil
would turn up soon after and pace up and
down. It was evident that he wanted the
newspaper and after holding out for a
few brave minutes, I would give up the
paper before I was really done with it,
and he would promptly pick it up!

On one occasion at a party, I found
myself in a corner with Weil. I do not
know why, but I felt obliged to start a
conversation and said something about
D. D. Kosambi, mathematician turned
historian. Weil responded with, ‘Young
man, I find that people who know noth-
ing about Kosambi want to talk about
him! Let me tell you this: he was one of
the finest intellects to come out of your
country.” I was, of course, petrified, but
he went on to talk about Kosambi and
many other things at length. I slowly re-
covered and the rest of the evening spent
with him turned out to be quite pleasant.

Sarvadaman Chowla, I expect will be
somewhat better known in this part of the
country than some of the others I have
mentioned. Sarvadaman was born in
Cambridge, England where his father
Gopal Singh, who was himself a mathe-
matics professor, was visiting in 1907.
He completed schooling in Lahore and
took his degree from Government Col-
lege, Lahore, an institution that counts
among its alumni, many illustrious
names; among them Chowla himself, of
course. In 1929, Gopal Singh accompa-
nied his son to Cambridge where Sar-
vadaman was to pursue his mathematical
researches under Littlewood. For young
Chowla, the joy of entering the hallowed

precincts was marred by the sudden
death of his father in Paris on his way
back to India. Despite this sad beginning
to his doctoral studies, Chowla per-
formed very well in Cambridge and se-
cured his doctorate in 1931. He returned
to India the same year to take up a pro-
fessorship at St. Stephens College, Delhi.
There he met and married a student,
Himani Mazumdar, who till her death in
1970 was to take good care of all practi-
cal matters, much of which Chowla was
far from adept at handling. Their only
daughter is also a mathematician.

S. Chowla

From Delhi, Chowla moved succes-
sively to Banaras Hindu University, An-
dhra University in Waltair, and finally
returned to teach at Government College
at Lahore. He fled Lahore with his fam-
ily in 1947 and after a short stay in
Delhi, went to the Institute for Advanced
Study in Princeton. He was never to re-
turn to India. In 1949, he accepted a Pro-
fessorship at the University of Kansas at
Lawrence; in 1952, he moved to Boulder,
Colorado and finally to Pennsylvania
State University from where he retired in
1976. He continued to be mathematically
active, spending several years in Prince-
ton and later at Lawrence, where he col-
laborated with a former student Mary
Cowles. He died in 1995. Chowla’s first
paper appeared in 1925 and his last in
1986. Six decades of active mathematics
is quite exceptional indeed.

Chowla’s enthusiasm for mathematics
was unbounded, and he had few outside
interests. People who knew him, found
him a friendly, good-humoured person
who was modest to a fault. He had many
students and believed in offering only
broad guidance and letting them work
largely on their own. He was all the same
very successful in transferring to them
his own excitement over mathematics.
One of his students referred to him as a
‘perpetual ambassador for number the-
ory’. His collaborators included many
illustrious names; let me mention a few:
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Bambah, Pillai, Ramachandra and C. R.
Rao from India; Erdos, Selberg, Shimura
from outside. Chowla’s name is identi-
fied with a number of deep mathematical
results, bearing testimony to his high
standing in the field.

Another major figure in Indian
mathematics I want to talk about is
Minakshisundaram, and I will refer to
him as Minakshi, as he was known to his
friends. He was born in Trissur, Kerala
in 1913. He had his early education in
Madras and took his B A (Honours) de-
gree from Loyola College, Madras. He
became a research scholar at Madras
University under Ananda Rau. This natu-
rally led him to work on Tauberian theo-
rems and he produced work of very high
quality in the area. However, in 1937-38,
he came once again under the influence
of his erstwhile teacher at Loyola Col-
lege, Rev Father Racine.

I will say more about Minakshi pres-
ently, but I want to take time out to speak
about Father Racine, a remarkable
Frenchman whose contribution to mathe-
matics in India is extraordinary.

Father Racine was born at Tomay-
Charente in France in 1897. He enlisted
for active service in the First World War
in 1916 and was demobilized three years
later after an ankle injury that left a limp
for the rest of his life. He then entered
the Jesuit order and was ordained a priest
in 1929. He spent four years studying
mathematics in Paris and obtained a doc-
torate in 1934. He was sent to India to
work at St. Joseph’s College, Tiruchira-
ppalli. He moved to Loyola College,
Madras in 1939 and stayed there till his
death in 1976, nine years after his retire-
ment in 1967.

.-q:“
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Rev. Fr. C. Racine
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Father Racine had worked with Elic
Cartan and Hadamard, both legendary
figures in mathematics. He counted
André Weil and Henri Cartan (another
famous mathematician and Elie Cartan’s
son) among his friends. With this back-
ground, Racine naturally had an excel-
lent perspective on mathematics, which
he brought to India with him. He began
weaning some Indian mathematicians
away from traditional Cambridge-inspi-
red areas and Minakshi was his first big
success; and there was a galaxy of bril-
liant students to follow; the list would
occupy substantial space in any ‘who’s
who’ of Indian mathematics. To mention
a few names: K. G. Ramanathan, C. S.
Seshadri, M. S. Narasimhan, Raghavan
Narasimhan, C. P. Ramanujam.

Father Racine was apparently not an
exciting speaker. Students found his
classroom lectures difficult to follow.
His French accent combined with what
amounted to mumbling to the black-
board, made things worse. It was, how-
ever, outside the classroom that his
influence was decisive. He was remarka-
bly good at spotting talent and then en-
couraging it. He liked talking informally
to his students, especially the talented
ones and gave them invaluable advice in
their career decisions. Mathematical acti-
vity was by no means Father Racine’s
sole preoccupation. Apparently, he was a
spiritual adviser to the Jesuit community
of the college and was engaged in resolv-
ing personal problems for the Catholic
laity around him. The French govern-
ment conferred on him the coveted ‘Le-
gion d’honeur’ in 1962. In all the 42
years he spent in India, he made only two
trips to France; yet he remained very
much a Frenchman. But there can be lit-
tle doubt that he loved India more than
France. I was not privileged to be his
student, but remember with pleasure the
one long and informal meeting I had with
him in the company of my teacher M. S.
Narasimhan. He was an excellent exam-
ple —by no means unique—of the
coexistence of the cassock with a lively
disposition.

Let me get back to Minakshisundaram.
As I said, Minakshi, under the influence
of Father Racine moved away from
summability — though he retained a love
for the subject to the end of his life — into
more modern areas; specifically he
turned his attention to Differential Equa-
tions. He took his D Sc degree at the
Madras University in 1940 with a thesis

532

on nonlinear parabolic differential equa-
tions. He then found himself hopelessly
stranded without a job. Father Racine
helped him earn some money by arrang-
ing for him to coach a few students, till
he was appointed a lecturer in the De-
partment of Mathematical Physics of
Andhra University in Waltair.

He was arguably the most gifted
Indian mathematician of his generation.
His work on the eigen-values of the
Laplacian on Compact Riemannian mani-
folds was of the highest quality and has
had a lasting impact. His best work,
some of it in collaboration with a Cana-
dian, Pleijel, was carried out in Princeton
at the Institute for Advanced Study dur-
ing 1946-48, when he was visiting there.
The Princeton visit materialized, thanks
to the efforts of Marshall Harvey Stone,
an American mathematician of the first
rank, who visited India in 1946 and made
more trips later. Stone was also respon-
sible for many other Indians visiting the
institute in Princeton. That institute has
certainly had a big role — even as Cam-
bridge in an earlier epoch — in shaping
Indian mathematics.

S. Minakshisundaram

Minakshisundaram returned to India
after a two-year stay in Princeton. Soon
after his return, Minakshisundaram was
promoted to a professorship at Andhra
University. In 1950, he spent a few
months at the Tata Institute, which resul-
ted in an excellent book Typical Means,
co-authored by Chandrasekharan. That
year, he also visited Princeton again and
the next year too, he was in the US on a
short visit. He made yet another trip to
the US in 1958 and on his way back to

India, he gave one of the prestigious in-
vited half-hour addresses at the Interna-
tional Congress of Mathematicians at
Edinburgh.

As years went by, he found the univer-
sity milieu stifling for creative work. He
had problems getting along with some
colleagues, whose mathematical creden-
tials were nowhere near his. Minimal
contact with really first-rate minds was
all that he needed to produce work of
quality, but the university was unable to
provide him that. He was eventually
appointed professor at the then newly
formed Institute of Advanced Study in
Simla and was very happy to move
there — there was isolation still, but at
least in other respects the prospects were
pleasanter. He embarked on writing a
book on Spectral Theory, but unfortu-
nately died in 1968 without completing
it. Minakshisundaram’s work of the for-
ties came to the fore again around the
time of his death and was an important
component in a new approach to the Ati-
yah—Singer Index theorem — one of the
great theorems of the 20th century. An-
other Indian, V. K. Patodi was destined
to play a big role in this development.

M. H. Stone

I now move on to Harish-Chandra, the
greatest Indian mathematician since
Ramanujan.

Harish-Chandra (Harish to his friends)
was born in October 1923 in Kanpur. His
father Chandrakishore Mehrotra was an
engineer with the Railways. After
schooling in Kanpur, he went to Allaha-
bad to pursue higher studies in physics.
There, he came under the influence of
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K. S. Krishnan. Harish held Krishnan in
great affection and esteem throughout his
life. He was a brilliant student and in the
final examinations secured 100% marks
in one of the papers — the examiner was
C. V. Raman. After taking his Masters
degree, he went to Bangalore to pursue
research in physics with Homi Bhabha;
and Harish has some joint papers with
Bhabha from that period. In Bangalore,
he made acquaintance with Raman, who
apparently enjoyed taking long walks
with the young man from Allahabad. He

Harish—Chendra

took up lodgings with the Kales — G. T.
Kale was librarian at the Institute of Sci-
ence and his wife, a Pole, had been
Harish’s French teacher in Allahabad.
Lalitha, Kales’ daughter, would appar-
ently attempt to distract the serious stu-
dent with her lively pranks. She was to
become his wife some years later and
pampered him through life, not letting
practical everyday matters distract him
from his work.

Homi Bhabha arranged for him to go
to Cambridge, to work with the legen-
dary Dirac. While in Cambridge, he
made a trip to Europe visiting, among
other places, Zurich. At Zurich, he was at
a lecture by the formidable Wolfgang
Pauli and had the gumption to point out
that the great man was wrong on some
point in the lecture. Instances like this
enhanced further his credentials as a sci-
entist, already established by his scien-
tific work.

Dirac moved to the Institute for Ad-
vanced Study in Princeton for a year-
long visit and he took Harish-Chandra
along with him. Harish’s physics was
highly mathematical and motivated him
to study infinite dimensional representa-
tions of certain special Lie groups.

In Princeton, he met Chevalley, a great
French mathematician — one of the Bour-
baki group—and interaction with
Chevalley led to his abandoning physics
altogether and taking up mathematics.
He was apparently not entirely comfort-
able with physics, even as he admired
physicists for their ‘sixth sense’. Never-
theless, his mathematical work did owe
much to his physics background. Infinite
dimensional representation theory of Lie
groups which he embarked on, was by no
means a central area of mathematics in
the early fifties. On the other hand, quan-
tum mechanics had led physicists to study
infinite dimensional representations of the
Lorentz group. Over a decade of intense
single-minded devotion to the subject
Harish-Chandra, with his powerful ideas,
almost single-handedly brought the sub-
ject of representation theory from the
periphery of mathematics to centre stage.

Harish-Chandra moved to Columbia
University after his stint as a visiting
member at the Institute for Advanced
Study. He was prolific and effected the
transformation of the representation the-
ory of Lie groups, that I mentioned just
now, during the Columbia years. In
1955-56 he took a year off from Colum-
bia to visit the Institute for Advanced
Study again. He spent 1957-58 in Paris
on a Guggenheim Fellowship. Harish-
Chandra found many exciting things
happening in Paris and wanted to con-
tinue there for another year. Columbia’s
Dean however expressed his displeasure
over the request for an extension of the
stay in Paris, coming as it did so soon af-
ter two leaves of absence so close to-
gether. Harish sought advice from André
Weil, a good friend, who happened to be
in Paris at that time. Weil, for whom
dean-baiting was a welcome diversion,
told Harish-Chandra to not only insist on
being given leave from Columbia, but
demand a pay-raise as well. Weil told
Harish that he was too good a mathema-
tician for Columbia to afford losing him.
Harish-Chandra took Weil’s advice and
found that Columbia had the good sense
to retain him on his terms!

Harish-Chandra was a serious candi-
date for the Fields Medal in 1958. There
may be some people among the readers
who do not know what the Fields Medal
is. Let me say a few words about it. The
medal, named after a Canadian mathema-
tician who left a small legacy for it, is
regarded by the mathematical community
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C. Chevalley

as the highest form of recognition ex-
tended to achievement in mathematics.
Up to four medals are awarded at the
International Congress of Mathemati-
cians which takes place once in four
years. It is considered the equivalent of
the Nobel in prestige (the Nobel is not
available for mathematics). At 10,000
Swiss Francs, the cash award that goes
with the medal is a pittance though,
compared to the Nobel. There is another
important aspect in which the Fields
Medal is different from the Nobel Prize:
the prize is given only to a mathemati-
cian who is under 40 at the time of the
International Congress.

As I said, Harish-Chandra was a seri-
ous candidate for the medal and the
grapevine has it that he was passed up
only as result of the intellectual preju-
dices of the Committee’s chair. That
year, two medals were awarded, one to
the British mathematician, Roth and the
other to the Frenchman Thom. Carl
Ludwig Siegel, the Chairman of the com-
mittee was undoubtedly one of the great
mathematicians of the 20th century, but
he was intolerant of mathematical styles
and philosophy different from his own;
and in his reckoning Harish-Chandra’s
mathematics was of the degenerate Bour-
baki kind, of which he disapproved.
Ironically enough, in the opinion of the
Bourbakis themselves, Harish-Chandra
was the true successor of Siegel as a
mathematician. Harish-Chandra not get-
ting the Fields Medal is no reflection on
his mathematics; on the other hand, it
shows how problematic it is to devise
good mechanisms for deciding awards
and prizes.

In 1963, Harish-Chandra was invited
to become a permanent member of the
Institute of Advanced Study in Princeton
and in 1968, he was named IBM von

533



HISTORICAL NOTES

We are all familiar with the real number system. Now, mathematicians have in-
vented a whole lot of other number systems known as p-adic systems — one, in fact,
for each prime p. We know that real numbers can be expressed as decimals, the
decimal expansion extending possibly to infinitely many terms involving negative
powers of 10. With p-adic numbers it goes the reverse way: every p-adic number
has an expansion in powers of the prime p; now the terms involving positive pow-
ers of p possibly extending to infinity. In the p-adic system, higher and higher
positive powers of p get closer and closer to zero! At first encounter one finds
them quite weird, but eventually the discomfort disappears with familiarity. As
there are infinitely many primes, there are infinitely many such number systems.
They are of great interest in number theory. They behave very differently from the
real number system, but resemble each other in many ways. So, in a way, the real
number system is the odd one out, even though it is the only one which we can
visualize and corresponds closely to our intuition; the p-adic systems are, if any-
thing, counter-intuitive. That is the background to be kept in mind.

On one occasion, I was at a lecture at the Princeton Institute on p-adic Lie
groups. The speaker was constantly referring to ‘compact unipotent groups’. At
some point, a member of the audience interrupted with ‘I do not understand —
compact unipotent groups are trivial’. Weil who was also in the audience reacted
immediately with, ‘Oh, Harish always thinks of the pathological case of real num-
bers!” and the audience burst out laughing. Harish was Harish-Chandra, the fore-
most expert on the representation theory of real Lie groups and, beyond doubt, the
greatest Indian mathematician since Ramanujan.

Two years after that episode, which clearly indicated his lack of familiarity with
p-adic groups, Harish-Chandra was at the forefront of research in representation

theory of p-adic groups!

Neumann Professor of Mathematics. He
was a Fellow of both the Indian Acad-
emy of Sciences and the Indian National
Science Academy. He was elected to the
Royal Society in 1973 and later to other
academies as well. He gave invited ple-
nary addresses at the International Con-
gress of Mathematicians in Amsterdam in
1954 and in Moscow in 1966. For a man
of his accomplishments, he received rela-
tively few awards and honours though.

I had the privilege of a little personal
acquaintance with Harish-Chandra. Dur-
ing the year I spent in Princeton, I met
and talked to him several times. Unfortu-
nately, I never interacted with him
mathematically, but had numerous inter-
esting conversations about mathematics.
He made a strong impression on me and
came through as an intense person with
an austere outlook. He had strong views
on mathematics and the mathematical
scene in India, and was forthright in
expressing them. After that year in Prin-
ceton, my meetings with him were far
and few between. In October 1983, I was
again in Princeton to participate in a con-
ference to honour Armand Borel (the
only mathematician who has collaborated
with Harish-Chandra and a colleague of
his at the Institute for Advanced Study).
On the last day of the conference, I was
at a luncheon party hosted by Harish-
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Chandra and his gracious wife (Lalitha
had become Lily in Princeton) — he had
turned sixty just the previous week. Late
that evening, I was to learn that Harish-
Chandra who had been at his lively best
in the afternoon had died early in the
evening. The week that began as a cele-
bration of an outstanding mathematical
intellect ended sadly, mourning the
departure of another.

So far I have talked about men who
were considerably senior to me in age. I
now come to two outstanding names who
were my contemporaries: C. P. Ramanu-
jam and Vijay Kumar Patodi. When I
joined TIFR as a student in 1960, Rama-
nujam was already there, still a student,
yet to take his degree. He had, however,
a formidable reputation as a versatile and
deep scholar and an original mind. Ex-
pectations from him were such that there
was a mild air of disappointment that he
had not yet (at 22) come out with some
creative work. He himself seemed to be
in doubt about his abilities. But, 1962 set
at rest all anxiety on this count. He came
up with a very nice result on cubic forms
over algebraic number fields. And
shortly thereafter, he gave a brilliant and
remarkably simple proof of a much
sought after result related to the Waring
problem which I mentioned in connec-
tion with Pillai. It was a question that

had interested Siegel greatly. After these
initial forays into number theory, Rama-
nujam moved into algebraic geometry,
where his contributions were again highly
original and are valued greatly.

Many of us, his fellow students learnt a
great deal of mathematics from Ramanu-
jam and some of that in areas quite differ-
ent from his own research interests. His
scholarship was stupendous and his enthu-
siasm for mathematics was infectious.
Leamning from him was an exhilarating
experience. He kept odd hours and many
of our learning sessions with him would
go late into the night. Ramanujam was
widely read outside mathematics as well.

Ramanujam was without doubt one of
the finest mathematical intellects to
come out of India, but he was far from
satisfied with his own achievements. Un-
fortunately, he came to be tormented as
early as 1964 by an illness which was di-
agnosed as schizophrenia, with severe

C. P. Ramanujam

depression which interfered badly with
his work. The malady would surface pe-
riodically, but in between, in periods of
lucidity he would come up with beautiful
results. Eventually, he ended his life in
October 1974 during one of his bouts of
depression. He was 36.

Ramanujam was mostly at TIFR dur-
ing his short career, but visited several
other mathematical centres. In fact, he
took up a Professorship at Chandigarh in
1965, intending to stay there perma-
nently. He was immensely liked by his
colleagues and reciprocated their
warmth, but illness struck and he left
Chandigarh after just eight months. A
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six-month visit to France on an invitation
from the prestigious Institute des Hautes
Etude Scientifiques had also to be cut
short for similar reasons. He later spent
some time at Warwick University in
England and also at the University of
Genoa in Italy. His colleagues in Genoa
have fond remembrances of him and a
lecture hall in the Mathematics Depart-
ment there was named after him after his
death. At his request, he was relocated in
Bangalore by TIFR and he spent the last
year of his life there.

Just two years after the loss of Rama-
nujam, in December 1976, Indian
mathematics suffered another big blow.
Vijay Kumar Patodi, a star still on the
rise was cruelly cut-off at the age of
thirty-one. Patodi graduated from Bana-
ras Hindu University in 1966 and after a
year as a Research Scholar at Bombay
University joined TIFR, to continue
working for a doctorate. He had been
taking courses at TIFR even while he
was student at the university and it was
obvious to his teachers that he was ex-
ceptional. Patodi absorbed rapidly a lot
of deep and difficult mathematics. To-
wards the end of 1969, he came across a
paper of McKean and Singer and quietly
started working on a conjecture stated in
the paper. The paper made use of the
profound work of Minakshisundaram on
the Laplacian on compact manifolds. The
main thrust of the conjecture was to offer
an alternative approach to the classical
Gauss—Bonnet theorem. A few months
later, Patodi settled the conjecture and
the announcement came as a total sur-

V. K. Patodi

prise to everyone at TIFR. The paper ap-
peared in 1971 in the Journal of Differ-
ential Geometry, and it was instantly big
news. Patodi received many invitations
and visited Singer at MIT and later Ati-
yah at the Institute for Advanced Study.
He developed further the ideas and tech-
niques of his first paper, to obtain many
interesting results; and all this culmi-
nated in a collaboration with Atiyah and
Bott, where they were able to give a
proof of the famous Atiyah—Singer index
theorem by the heat equation techniques
suggested in the McKean—Singer paper.

In the midst of his great professional
success, there was unfortunately terrible
news. He was informed by his doctor
that he had a serious medical condition
and the prognosis was far from optimis-
tic. Even while fighting hard to keep his
illness at bay, Patodi kept at his mathe-
matics and was producing excellent
work. The end came in December 1976,
shortly before a planned kidney trans-
plant. In the short period of six years,
despite frequent interruptions because
of his illness, Patodi produced eleven
papers of superb quality. Some of these
papers appeared in print, posthumously.

—
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K. Chandrasekharan

All the people I have spoken about so
far are no more. The next person [ am
going to talk about, K. Chandrasekharan,
is living — in retirement in Zurich, Swit-
zerland. He was born in 1920 and was
initiated into mathematics by — who
else — Ananda Rau in Madras. He went
to the Institute for Advanced Study in
Princeton to do postdoctoral work.
Chandrasekharan worked in number the-
ory and summability — like many others
of his generation. His mathematical
achievements are of the first rank, but his
even greater contribution to Indian
mathematics, I think, lies elsewhere. He
was an extraordinarily gifted organizer
and administrator of science —in the
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Bradman class, if we use Hardy’s termi-
nology. Homi Bhabha visited Princeton
in 1949 when Chandrasekharan was there
and offered him a position at the Tata In-
stitute of Fundamental Research. There
is a story about this which I have not at-
tempted to authenticate, but it rings true.

Nehru and KC

Chandrasekharan was taking a walk with
the great von Neumann when they saw
Bhabha walking with Einstein at a dis-
tance. von Neumann asked Chandrasek-
haran if it was true that he was planning
to move to Bombay to work at Bhabha’s
institute. When Chandrasekharan respon-
ded in the affirmative, von Neumann
said, ‘That man is as good a physicist as
any, but do not let him intimidate you —
stand up to him’, or words to that effect.
It would appear that KC as Chandrasek-
haran was known, followed that advice —
differences of opinion with Bhabha seem
to have been among the causes that led to
his leaving TIFR in 1965 and move to
Zurich.

I should like to tell you another anec-
dote relating to KC, of which I have
first-hand knowledge. This again goes
back to my Princeton visit in 1966-67. 1
once accompanied a friend with expen-
sive tastes to a clothing shop in Prince-
ton. My friend ordered a suit for himself,
while I acquired a scarf (which cost me
16 dollars —in 1966, mind you!). The
shopkeeper who kept up a conversation
right through asked us if we knew, von
Neumann and we said that we knew of
him. Then he asked us if we knew
Chandrasekaran and we told him that we
did indeed know him; at which point he
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said, ‘They are the only two gentlemen
from that Institute who knew how to
dress!’

In the decade and a half that he spent
at TIFR, Chandrasekharan transformed
the fledgling School of Mathematics
there into a centre of excellence, respec-
ted the world over. Chandrasekharan ini-
tiated a very successful programme of
recruitment and training of Research
Scholars at TIFR; the programme con-
tinues to this day, along the same lines
that he set down. He was uncompromis-
ing in insisting on high standards. In his
Princeton days, he became acquainted
with many of the leading mathematicians
of the world and put these contacts to
excellent use. Herman Weyl gifted his
collection of Mathematische Annalen
volumes to the TIFR, thanks to Chandra-
sekharan. With his unusual abilities, he
was able to persuade many leading
mathematical figures to visit the Tata
Institute and deliver courses of lectures
over a period of two months and more, to
his carefully selected Research Scholars.
Among the many distinguished men who
visited the Tata Institute in the fifties,
two names stand out: L. Schwartz (a
Fields medallist) and C. L. Siegel. They
both had tremendous influence on the
way mathematics evolved at TIFR.
Schwartz persuaded many of his col-
leagues and students to visit the Tata
Institute. Research Scholars were asked
to write notes for the lectures given and
these lecture notes enjoy a great reputa-
tion in the mathematical community to
this day.

Chandrasekharan was an excellent
judge of mathematics even in areas
outside his own specialization, and res-
ponded quickly to the achievements of
his wards. Equally, non-performance at
the high level he had set had no place at
TIFR. Chandrasekharan managed to
instill in the students at TIFR, strong

commitment to hard work without their
losing their romantic attachment to
mathematics. One important reason for
his success was the freedom he gave the
students to work on what they pleased.
The visitors gave them exposure to dif-
ferent mathematical areas, many of them
far removed from KC’s own interests,
and students were encouraged to pursue
whatever caught their fancy. Rev Father
Racine from Madras whom Chandrasek-
haran knew from his Madras days and
whom he held in great respect, provided
him with a steady stream of talent.
Chandrasekharan was ably assisted in
his endeavours by K. G. Ramanathan. A
student of Racine’s, Ramanathan too was
in Princeton for postdoctoral work.
There, he came under the influence of E.
Artin (another of 20th century’s major
figures) and even more, Siegel. Through
him, many at TIFR were exposed to
some of Siegel’s profound works, and
this is very much reflected in the work
that came out of TIFR in the sixties and
seventies. Ramanathan was also respon-
sible (during the seventies and eighties)
for building a small but highly competent
group in Partial Differential Equations —
an area of great importance in applica-
tions. The group was located in the cam-
pus of the Indian Institute of Science in
Bangalore, with a view to foster interac-
tion with that institution. Ramanathan
passed away in 1992.
Chandrasekharan’s influence went
well beyond Indian mathematics. For
some 24 years from the mid-fifties, he
was a member of the Executive Commit-
tee of the International Mathematical
Union (IMU). He also served as the Sec-
retary for two terms and as President for
one term. His initiatives on this commit-
tee were numerous and valued greatly.
He was responsible for the IMU sponsor-
ing the International Mathematical Col-
loquium held once every four years at the

Tata Institute starting 1956. These meet-
ings have been on diverse topics in
mathematics; topics that are of current
interest internationally and to which In-
dian mathematicians have contributed
substantially. They have been a great
success over the years and an invitation
to the meeting is considered prestigious.

I should like to mention a personal
experience in this connection. In 1964,
Tata Institute held a Colloquium on ‘Dif-
ferential Analysis’ and the organizing
committee headed by Chandrasekharan
extended an invitation to me to give a
talk. A few weeks before the colloquium,
I was told that I should rehearse my lec-
ture before KC in his office. My teacher
Narasimhan was also present at the re-
hearsal. Chandrasekharan’s own mathe-
matical interests had little to do with the
subject of my talk; nevertheless, he lis-
tened to me patiently for more than an
hour, interjecting now and then to tell me
how I should present something and gen-
erally giving me tips on lecturing. I had
in those days, a reputation as a poor
speaker (which I hope does not hold
now) but as it turned out, thanks to
Chandrasekharan, I gave a lecture that
was received very well indeed.

In the fifties, Chandrasekharan held
the editorship of the Journal of the
Indian Mathematical Society. During this
period, several great papers appeared in
the journal thanks to Chandrasekharan’s
abilities at persuading some of the great
names in the field to publish there.

We at the Tata Institute certainly owe
a great deal to Chandrasekharan and are
grateful for the great start he gave us.

M. S. Raghunathan is in the Tata Insti-
tute of Fundamental Research, Homi
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