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General Presidential Address

MATHEMATICS—QUEEN OR HANDMAIDEN

I am very grateful to the scientists of India and to the members of the
Indian Science Congress Association for the signal honour they have con-
forred on me by electing me the President of its Sixty-first Session. I
deem it a great privilege especially when I look back and find that this
office has been held by outstanding leaders of thought in science like the
late Pt. Jawaharlal Nehru, one of the noblest sons the country has produced.
He was a symbol of people’s aspirations and the achievements in science and
technology since independenc are the result of his vision and encourage-
ment. I am conscious of my limitations and derive consolation from the
‘observation Sir Isaac Newton made nearly three hundred years #o, “If I
have seen further it is by standing on the shoulders of giants”. I owe you
my sincere apologies for any lapses on my part in living upto the glonous
tradition of the past.

A tree loves the ground on which it stands. Being interested in
mathematics from early childhcod, though having no mathematical back-
ground in the family, I have decided, to talk to you about mathematics
and its applications in sciences and humanities with special reference to
social behaviour. S .

From ancient times mathematics has been regarded as the Queen of
Sciences because -as George Cantor had once remarked ‘The essence of
mathematics lies in its freedom’. The wonderful freedom and joy of creation
ihat mathematics offers have been well recognized. The fourth verse of
Vedang Jyotish brings out the fact as follows :

79T forET AT ARTATT JORT 39T |
qEIE G eI forq e e 0

A.s are the crests on the heads of peacocks, as are the jewels on the hoods ,
of snakes, so is Ganit at the top of all Vedanga sciences. :
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In ancient times the civilization of a country was measured by the
mathematical advancement it had made. Through all these years
mathematics played a fundamental role in transforming society. It
advanced human civilization, helped man £ adapting himself to bis
environment and assisted him to meet his material needs. Tt also made it
possible for technologically advanced nations to achieve military power,
security and conomic strength. -

Mathematics—the Queen of Sciences, is beautiful but not in general
attractive. She attracts only those who are dedicated to her and who have
made her a part of their being. In this connection I am reminded of an
anecdote : Lord Rutherford once remarked to Neils Bohr, ‘Though you
are BORE (BOHR), you have a charming wife’. Whatever you think of
us, we mathematicians are undoubtedly proud of our charming Queen—
Mathemadtics.

There wa. a time when mathematics was studied for its own sake with
curiosity as the impelling motive and for the sheer joy and thril] of its crea-
tion. Mathematicians felt satisfied with their di: coveries and did not bother
about their useful applications. Creators in mathematics were compm%le
to wholesale dealers whereas the transmitters of knowledye to retail sellers.
A Cambridge don when once asked what applications his theory had, replied
‘Thank God, it has one’.

Initially there are two aspects of mathematics—pure and applied.
But it is extremely difficult to draw a line between the two. They cannot
be put in air-tight compartments, Their intersection set is certainly a
non-null set. Danzig had once remarked, ‘Applied Mathematics is like
wine which becomes pure in course of time’. There is a deep truth in this.
A striking example supporting this statement is that of trigonometry which
started with navigation but soon became a branch of pure mathematics.

Times are changing and the world is moving towards socialistic order.
The queen is pot lagging behind and has become modern. We hear now-a-
days so much of modern or new mathematics.

With the pressure of science and technology steadﬂy increasing on
human affairs and with the renewed and added applications of mathemaitics
to science and technology, mathematicians cannot afford to spend their
precious time in absorbing useless mathematical knowledge acquired through
obsolete methods. There has been a lot of rethinking on our mathematics
curricula leading to radical modifications. But old habits die hard and
habits of thought are most difficult to shake off with theresult that the’
teachers of mathematics become antiquated and unrealistic in an age marked
by new realism. It is necessary, however, that they ‘water the subsoil’
and ponder over the basic attitudes and presuppositions with which the
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minds and personalities of students are formed. Thanks to the
organisation of summer scheols for school and college teachers by U.G.C.,
N.C.ER.T.. US.AILD. and other agencies, we have evidence of a
new wave of consciousness about modern mathematics in the country and
mathematicians now instead of living in the past, live rather in the
future. The syllabi have generally been revised at all levels. Some of our
mathematics syllabi can compare favourably with the corresponding syllabiof
any adlvanced country. It has generally heen realised that the difficulty of
imparting instruction in modern mathematics docs not lie with the students
so much as with the teachers, who suffer from stubborn misconceptions.

There is another aspect which has usually been lost sight of. In classical
mathematics parents could help their children in home assignments. But
they are unable to do so in modern mathematics with the result that though
good students are able to develop their initiative and critical faculty, average
students are not able to cope with the progress in the subject. This may
result in parents losing control over their children. I would, therefore
suggest to U.G.C. and N.C.E.R.T. that some summer or winter schools for
parents may also be organised each year.

In modern mathematics too much of drill is avoided. Though there
are varying views on problem solving, I would content myself by quoting
a Chinese saying, ‘If you give one a fish, you feed him for a day. If you
teach him how to fish, you feed him for many days’.

Mathematicians have very aptly realized that the domain of the possible
is much larger than their imagination. There are a number of examples
where the results which seemed absurd when they were discovered, had
wide and useful applications later on. Witness the study of matrix algebra
by Sylvester and Cayley purely for mathematical curiosity and its indis-
pensability in modern quantum theory. While discussing thé reform of
mathematical curriculum at Princeton University in 1910, physicist James
Jeans asserted, ‘“We may as well cut out group theory. That is a subject
which will never be of any use in physics”. But Oswald Veblen disregarded
Jeans’ advice. It has turned out that group theory later grew into one of
the central themes of physics. As an example, one of the fundamental
particles, the baryon Q- was predicted by group theory and discovered later
experimentally.

The doubling period of mathematics, as of any other science is ten
years. This means that the next ten years will produce as many
mathematicians or as much mathematical literature as the humanity has
produced so far. 'ihe first statement may roughly be stated in other words
as follows : Ninety percent of all the mathematicians who over lived since
the dawn of human civilization are living now. Though the activities of
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the present generation of mathematicians are based on the recorded
achievements of the past, if the phenomenon of the doubling period
continues for two or three centuries more, as it has continued so far, the
majority of the people of the world will be mathemati.ians and on the same
analogy scientists of all the disciplines. Thus everybody will become
everything. Will it not be a sad day for all of us ?

It is my conjecture that a time would come when the growth of mathe-
matics would slow down from this fast rate. We may run out of men (which
does not appear to be a possibility at present), materials or incentives or
mathematics may become so complex as to impede its own progress.

Mass education in mathematics has, however, at least one advantage.
We can build on a large base of students for the making of new
mathematicians. Many potential mathematicians are lost after or even
before their high school career. Of those who go through the mill of college
or umversity educaticn, a large number are able to take up post-graduate
work and research. This means an opportunity for creative work for which
generous financial support which is considered to be an important national
investment, is given. But I would like to put in a word of caution. Though
with every financial support one is required to submit periodical progress
reports not every research project meets with success; if every one ends
with successful results, the investigator perhaps did not set sufficiently
high goals before himself. Also, generally there are no direct and obvious
returns. I would, therefore, suggest that agencies for academic audit must
be created for every research project undertaken with or without financial
aid.

The problem of language has been agitating the minds of scientists in
this country and also in some other countries. It is a controversial issue
whether scientific education should be imparted in the regional language or
the national language or an international language. Mathematicians, by
habit, try to avoid controversies. They tried to evolve a common language,
for instance, the set theoretic language,which could be understood every-
where in the world. Itis my fervent hope that the effort in having a common
mathematical language will be continued so that mathematics may know no
barriers of language or national boundaries. I would urge other scientists
also to develop their own language in their respective disciplines so that
international communication is maintained. The importance of language
in mathematics is effectively brought home by the following anecdote ;
A leading mathematician was an important member of the senate of his
university. For twentyfour years he did not speak a word in the senate
meetings but because of his towering personality sufficient funds were always
made available to his department. In the last meeting during the twenty-
fifth year the Professor of Languages pleaded vehemently for a cut in the
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mathematics grant and the corresponding increase in the grant for languages.
His plea was that mathematics did not require any grant since its professor
had never sought it. When the grant for mathematics was on the point
of being slashed, the mathematics Professor got up and spoke just a sentence,
‘But mathematics is a language’ and sat down. The entire mathematics
grant was restored.

Recent advances in mathematics and other sciences have influenced
one another so reflexively that it is difficult to state the relations between
them unambiguously. Mathematics has changed it role due to the change
of its relationship with other disciplines. Though keeping its individuality
a8 the Queen, it has become in the words of E. T. Bell ‘Handmaiden of
Sciences’. Now its utilitarian aspect has become very important. At
presenyt there is no discipline in science or hbumanities where the potential use
of systematic research and knowledge in mathematics is not made. It has
been observed that mathematics has the power to solve many of the
problems of human race. But then there is no national policy or the
proper climate of public understanding and awareness which could ensure
the free, effective and quick communication of mathematical ideas and
researches to those who need them. Though mathematicians would like
to make their own contributions to the formulation of the basic values
and the objectives of social life, there has also been a lack of social
awareness in the mathematical community. .

It is true that useful work in sciences and humanities requires mathe-
matical methods. This means that mathematics should be learnt by men
of other disciplines as well. But unless one has a strong background in
mathematics, one may not be able to see beyond the models already in use
and may not be able to make effective contributions. Again, mathematical
knowledge means not only technical mathematics but the whole range of
empirical enquiry in a controlled way. For non-mathematicians the task
of learning mathematics and having a firm grasp over it from the point of
view of its healthy and effective use is not an easy one. Wrong use of
mathematics may lead to disastrous results. It would perhaps be more
advantageous if mathematicians acquire knowledge of some other
disciplines. Let them cast mathematical nets over chains of happenings in
the physical world and obtain equivalence relations hetween mathematically
predicted and experimentally observed results. Just as individuals who
create wealth share it with others through trade, incometaxes etc. creators
in mathematics must share their knowledge with others. They must develop
a sense of social responsibility ‘through social motivation. It must be
realized that the betterment of mankind, depends not on mathematics

- and. the mathematicians alone but on the application of mathematical
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knowledge to human affairs, and the spirit of rationalism, mathematics
fosters,

We will now deal with some of the applications of mathematics.
Massive efforts have been made for tackling problems in agriculture,defence,
population, industry, energy, health and poverty. Recently we have
gone in for space research and cxobiology. Mathematics has a major

- contribution to make in all these spheres. Its role, however, is so implicit
as to go unnoticed. There is an impression that mathematical community
has not been responsive to the nation’s problems because of its exclusive
concern with abstractions. This impression, however, is absolutely wrong.
Mathematicians are very much alive to the problems of humanity. Their
contribution to human welfare is by no means insignificant.

We are prone to consider the problems of social life in isolation from
each other. Such an approach, however, results in a waste of efforts.
Mathematics is a science which can give an integrated view of things
apparently disjoint and hence its validity in dealing with the problems of
life. In the words of our Prime Minister, Mrs. Indira Gandhi, ‘Life is one,
the world is one ...’

Though we are contracting horizontally and expanding vertically
through explorations in space and time, the problems on earth and its
environment are not only increasing exponentially but are having jumps.
With the development of medical sciences leading to the eradication of some
of the infectious diseases like plague, cholera, smallpox, and the decline of
infantile mortality, longevity has increased and so also the population of
the world. This has necessitated the balance of population against resources,
the production of more food grains, increase of cattle wealth and the growth
of industrial, commercial and other human activities. All these involve
more of automation with the resultant problems of population of land,
water and atmosphere. Consequently our crops, cattle and other live stock,
birds, fish and marine life are all getting affected. Increase in national
income and changes in the pattern of life are responsible for environmental
anomalies and depletion of natural resources. Any scientific, economic,

technological and political measure also produces degradation of the
environment.

The more affluent a society, the greater are its environmental problems,
India is a developing country and naturally its problems of environmental
deterioration and pollution are gradually increasing.

In many western countries pollution has been responsible for the
increased rate of death and disease, child delinquency and mental disorders.
There are two aspects of pollution. It may be taken as a mere nui-
sance. In that case it does no more than inconvenience the society and
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can be cured by political decisions and investment of funds. Secondly
pollution damages and depletes the environment irretrievably and has
unpredictable and unmanageable consequences. It ignores all political
boundaries.

Rene Dubos drew pointed attention in 1972 to the transformation of
environmental and social situations arising out of their interactions. Man
evolved on the earth as any other animal, but is perhaps the most recent
amongst about 1.3 million species of plants and animal populations. He
differentiated from the others because of his mental faculty and resultant
cultural evolution though always sharing with them the resources of the
biosphere. It is significant that these very organisms had earlier created
environmental conditions favourable to man and so the latter appeared on
the scene. Even today man’s life support system is maintained hy the
activities of plants and other organisms. But Meadows’ exercises in
mathematical modelling in 1973 clearly demonstrated how exponential rates
of population growth concomitant with increases in industrial exploitation
along with lagging supplies of food, have jeopardised our existence. It
is true that Meadows did not take into account the social feed back system
while projecting the trends of growth found during the last few decades,
in hiz five independent parameters of the world model. But khowing the
slow impact of educational processes against mounting technology to satisfy
the unbridled neeas of man, it is realised that the catastrophe predicted by
the mathematical reasoning to happen within the life time of the next
generation, could be postponed but only by a few years. Thus social
scientists have very limited choice to offer to save our race. The dilemmas
"of life are of such a baffling nature that Sir Kingsley Dunham in his
presidential address at the 1973 Canterbury Meeting of the British
Association for the Advancement of Science raised the query : ‘Can cur
species survive the next few hundred years? There is a ray of hope
in pursuing the reasoning of mathematical modelling for the desired
conservative management of resources. The International Biological
Programme due to complete its decade of activity this year had a built in
modelling programme in the analysis of divers. ecosystems of the world as
its objective. Predictive modelling and simulation techniques are showing
the way of managing grasslands, forests and aquatic systems.

Environmental problems pertain not only to one country or nation
but to the whole world. Environmental or ecological science is a branch
of science where the collaboration of all the countries of the east and the
west on equal terms is required. An Tnternational Institute near Viennga
sponsored by the academies of many countries has been established. U.N.
ES.C.O. has also launched a long term multidisciplinary and
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intergovernmental programme known as Man and the Biosphere programme,
inviting input of the world scientists towards the solutions of the critical
problems of our age. ‘

The Government of India established ‘The National Committee on
Environmental Planning and Coordination’ under the Ministry of Science
and Technology, which is forging ahead the coordinated planning of the

environment.

These considerations lead us to the question posed by our Prime
Minister in June 1972 at the Stockholm conference of U.N.O. on Human
Environment ‘“‘Are not poverty and need the greatest polluters ?”’ We have
to examine how best the world resources and cultural efforts can be
channalised and shared by all the inhabitants of the planet. Mathematics
and Statistics of high order are needed for social engineering to be practised
for sgiq ggra®®  (The whole world is a fainily).

Al]l developments are energy-based. We have gone a long way from
muscular energy to fuel and fersil energy and thence to nuclear energy.
The measure of civilization today is the per capita energy requirement.
There is a race amongst nations for producing more of energy. The main
source of energy for the biosphere is the sun. Fossil fuel resources are being
used for producing extra energy. But the indication is that all the fossil
fuels will be exhausted before the other forms of energy are put to common
use. Morcover, the deposits of fossil fuels contain the carbon withdrawn
from the air and set aside by nature. In the process, the air was purified
by the green plants through the geological periods. Thus carbon dioxide
was reduced to 0.03 percent and oxygen was increased to 21 percent. This
natural withdrawl of carbon from the grand elemental cycle, created part
of our life support system and man evolved within this nature-made system.
Burning all the fossil fuel will mean reversing the process to our own
danger. The consequences of increase of carbon dioxide in air through its
thermal effects need not be pointed out.

Use of nuclear energy through radioactive elements on a large scale,
is also fraught with danger. Besides posing ecological problems giving
rise to crisis of highest magnitude like pollution, calculations clearly indicate
the cumulative effect of escaped nuclear radiations in the biosphere and
indeed the claims made by technologists in providing clean energy from
atomic fission is too tall a talk. As such solar power is our major hope.
The sun has set life moving on this planet and it alone has the secret of
keeping it in motion in the future. I will come back to solar energy a
little later. ,

Environmental problems are difficult because they involve conflicts
of interest. In a city with cloth mills, for example, the cloth will be made

»
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available to the customers at cheap rates. But the smoke with sulphur
and carbon dioxide and dust will pollute the atmosphere affecting the
health of a large number of people. Moreover, a river might be used as
a costless sewer to dispose of waste material. This will mean pollution of
water.

Another point for consideration is that we have to take a long-range
view of our environment and ecological balance. If action is not taken
immediately, it may not be possible to retrieve the situation.

The nature is bountiful. Tempo of modern life, however, means im-
balance in nature. Mathematics has proved helpful to the biologist and the
ecologist by way of suggesting predictive models and the present day
development of ‘system analysis’ is a boon to the rcientist. The development
of mathematical biology ir a gift of mathematics. During the last 25 years
quantification of biological information became an essential requirement
and many mathematicians learned biology as many biologists learned
mathematics. This interaction led to the development of gene engineering,
mathematical biology, system analysis etc. Mathematics also determines
the limits beyond which the solutions to problems cannot be effectively
sought.

Since environmental problems are highly complicated requiring expert
knowledge for a satisfactory solution, it is but necessary that mathematics
be brought into the picture when common structures of concepts and natural
laws thus obtained are built up to develop models. It can then helpin
clear formulation of the problems, in pointing out various possible
alternatives and in arriving at meaningful solutions.

Environmental science is now being studied in many universities and
institutes. It is a science with multidisciplinary approach. It gives an
opportunity to build on a non-pollutive technology so as to avoid mistakes
of the developed countries. But it is not my purpose to.examine the possible
role of the various disciplines represented in ISCA vis-a-vis environmental
problems. I would like to submit that thetask of the scientist is to measure,
understand and predict environmental changes. For this monitoring
ingtruments have to be developed and meaningful experiments carried out.
The results have to be mathematically analysed and understood so that
the environmental processes may be correctly predicted.

Production and productivity can be estimated. Butso far we have
no effective means of measuring deprivation and human misery due to
pollution. We have to devise means so that there is maximum gain with
minimum loss. At present net loss is greater than the net gain. In this
~mathematics will play a major role, However, any action agains}

P
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environmental degradation must cover a large area and the public must be
educated to develop environmental consciousness.

I turn now to yet another problem of grave importance. The country
as a whole is facing power shortage. Ignoring the factors responsible’ for
power crisis, I would plead for new sources of energy being found out, so
that our requirements for industry, transport, communication, heating,
cooling and generation of electricity arc adequately met. Fossil fuel is
one source of energy but besides its harmful use indicated earlier, it would
not last indefinitely. Atomic energy will last much longer, but the raw
madterials required, like uranium and thorium are limited and its use also
is fraught with danger. The energy which the country can bank on for a
long time is the solar energy the supply of which is continuous and ample.
The sun pours energy onto the earth 100,000 times more than world’s present
electric power capacity. The amount of solar energy absorbed by the
Rajasthan desert during a year may be equivalent roughly to the heat
generated by all the coal, oil and gas burnt in a year in the whole world.
India is a tropical country and the sun-shine is abundant” But the collec-
tion, storage and use of solar energy are at present much more expensive
than using fossil fuel. On the other hand, because of the limitations of
resources and working cost, fossil fuel also is becoming more expensive.
Research on solar energy must, therefore, receive the high priority. Methods
must be devised for its storage and cheap distribution. So far sufficient
financial help has not been forthcoming for research on harnessing solar
energy. But it would be a worthwhile undertaking. Development of
appropriate technology to concentrate this energy at a cheap rate requires
the use of mathematics at every stage including tool making stage.

Connected with solar energy research is the problem of improving the
design of outer surfaces of homes and offices so that heating and cooling
load is properly controlled. Materials which withstand long weathering
and exposure to the sun have also to be developed.

Another area which is multidisciplinary and in which mathematics can
be fruitfully employed is gerontology (science of ageing). It is a problem
of universal importance. One can perceive a decline in the vigour of every
organ of the body after the age of forty or so. Efficiency or output of
work begins to decrease; the rate of decrease becomes faster with increasing
age. What initiates this phase of decline is still a mystery.

Advances in medical science have increased the average length of
human life. Consequently the number of people living beyond the age of
60 has increased considerably. In India approximately 3 percent of the
population would come in this category and the number is increasing. Tak-
ing the country as a whole there are about 15 million people in this age group.
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This comprises a large number who have retired from active life and have
no means of "livelihood. They are entirely dependent on younger
generation. This load is appalling. In advanced countries the proportion
of old people is even higher and national plans have been formulated to
solve the problem.

Much effort has been made to control dreadful diseases like polio,
leprosy, tuberculosis etc. The disease of ageing is the most dreadful of
all. It incapacitates man slowly but surely till death, for any kind of useful
work. We are helpless spectators of the process that goes on in the body.
It is rather surprising that though the problem is one of the most challang-
ing ones and a lot of work can be done on it and though every body is
interested in having the least ageiny effect while growing old, very little
work is being done in this direction. Its solution may be one of the greatest
of all discoveries. A mathematical analysis of the various parameters
responsible for the decay will be helpful in constructing necessary models
to deal with the problem in a systematic way.

We are living in the age of computers. They have assumed tremendous
imgoriance in practically all branches cf science and humanities, industries,
government offices and private and public undertakings. But we do not
have as many computers as we require for the national development. 1T
would, therefore, urge the government and the industries %0 turn their
attention ‘¢ the manufacture of indigenous vomputers on a large scale so
that the country’s needs are met. The use of computers, however, has
to be made with a certain measure of caution so that the problem of
unemployment in this over-populated land does not get accentuated. For
~ developing soft ware and machine languages for computers highly sophisti-
cated mathematical theories of operations research, Boolean algebra,
mathematical logic, automata theory, recurrence function theory ete. are
required. But there are very few universities and institutes in the country
where computer science is a subject of independent study though there
is a great potential for its development. All these matters need urgent
attention.

I will now indicate the areas of mathematical applications required in
some of the fields mentioned above. For mathematical models in biology
and medicine we require mathematical genetics, ecology, programming
and neurophysiology, heamodynamics and reliability and information
theory, biomechanics, bioengineering bioelectronics and cybernatics,
Computer science requires the use of mathematical logic, automata theory,
recurrence function theory ete. Econometries, operations research,
mathematical programming, control theory and information and reliability
theory are some of the tools in industry. In space research, space
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mechanics, space physics.and space dynamics are the main contribufors.
These are some of the typical applications of mathematics. There are
numerous others which are not being mentioned for want of space and time.

Finally, I would like to address a few words to and for mathematics
teachers. Mobility amongst them is very much lacking in the country.
The reasons for this are social restrictions, domestic responsibilities, ways
of life, climatic and weather conditions at different places and the restricti-
ons imposed by institutions and governments. The advantages of mobility
are manifold. It promotes national integration and does a lot of good
to the individuals as well as to the subject proper and the allied subjects.

Generally the more resourceful teachers in mathematics and other
seiences move from one place to another. Because of their resourcefulness,
they are able to collect costly equipments at the place of their work.
But when they change places the equipment remains unused. If statistics
were collected one would simply be appalled to learn how much of costly
equipment has been lying idle in a number of institutions due to the
reasons given above and due also to other causes like the nonavailability |
of spare parts, scarcity of trained hands to handle and repair the machines
etc. Working out the details in a leading university I noticed that with
the interest on the dead money in the form of instruments lying unused,
the university can have as many more technicians as they have lecturers.
It is, therefore, my fervent desire that mobility amongst teachers be
encouraged by all concerned. At the same time wastage must be avoided
at all costs and ways and means must be found so that no equipment lies
unused. Duplications also should be avoided. The country is poor but
even the advanced countries cannot afford wastage and duplication,

In India our aim isto achieve complete self-reliance in the vital sectors.
As far back as 1958 the Government of India formulated the National
Science Policy through the Scientific Policy Resolution to generate a scienti-
fic ethos in the country. This applies to mathematical sciences as well.
Recently we have reiterated our resolve to achieve this objective and our
government has taken commendable steps in this direction. Tt appears,
however, that we have developed a psychology of dependence on the foreign
technical know-how and several of our industries have yet to come forward
and undertake the responsibility of developing indigenous talents.

I have dwelt on some of the applications of mathematics. There are

many other applications which are important not only for other discii)lines
but for mathematics also, which is a self-generating science.

Most of what I have said above applies not only to mathematics but
to other sciences as well. I have done so because of my obvious transparent
and strong bias towards mathematics,
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I have drawn attention to some of the outstanding situations that a
mathematician has to face. There are numerous other problems which he
has to encounter. He is like a cork bobbling on the surface of the ocean.
No matter how rough the ocean is, the cork stays afloat. Nothing can
happen to it. But a mathematician has an explicit advantage that be is
not & bureaucrat and as such he is sure to be consulted and listened to by
the governments, the public and the society.

The study of mathematical sciences which includes pure mathematics,
epplied mathematics and applications of mathematics must be provided
adequate incentives. Though there are specialised Councils in India cater-
ing to the needs of various disciplines like Atomic Energy Department,
Botanical, Geological and Zoological Surveys, Council for Scientific and
Industrial Research, Defence Science Organisation, Department of Space
Research, Electronic Commission, Indian Council of Agricultural Research,
Indian Medical Research Council, Research and Development Organisation
of Railways etc. no council exists for mathematical sciences. Mathematics
research in India has been made the responsibility of the Atomic Energy
Commission. The University Grants Commission created some advanced
centres, but they are either in pure mathematics or in applied mathematics
only. I would suggest, therefore, the formation of a Council for mathe-
matical sciences with wide advisory powers. The University Grants
Commission also should establish an advanced centre with provision for
research in all the three aspects of mathematics viz. pure mathematics,
applied mathematics and applications of mathematics. Mathematical
science should be treated as an integrated whole and should be nursed at
all levels,

I cannot close my address without a little introspection. In recent
pest India has produced outstanding experimental scientists in disciplines
like physics where costly equipments are involved. Though in mathematies
we genrally require only paper, penal, books and journals and not very
costly equipments, the country has not produced as many first rate
mathematicians as it should have done. The traditions of mathematics in
the country have been rich but I do not understand why there has not
been continuity in the thread.

I have referred above to some of the problems which a mathematician
has been facing and trying to solve. He has his absolute reliance in the
respect for truth and independence of learning. Whatever he has
achieved so far is a challenge for the future. However, his plight is
like that of a physicist who is born blind. The physicist has mastered the
theory of colours so that he is able to work successfully on the formulae
which he has obtained. Some body intending to acquaint him with the
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true meaning of colours tells him that fire is red, snow is white and grass is
green. Since he has been never colours, he associates heat with red colour,
coldness with white colour and softness with greemn colour without ever
getting into the meaning of colours. Similar is the predicament of the
mathematicians who try to understand nature. They evolve formulae,
get results, interrogate, interpret, observe, predict, verify and yet remain
wonderstruck. God does not reveal his creation so easily.
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