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new procedure is to attract ideas and propositions
for the programme from as wide a circle of interested
mathematicians as possible. It must be added that
the national mathematical Committees had always
had the possibility of directing their programme Suggestions to the IMU. At every ICM (including this
one) a certain amount of criticism is heard about
the choice of invited speakers; given that the choice is limited to some 170 speakers out of a growing
number of gifted young mathematicians and established well-known scientists it is clear that any choice
would be open to criticism in some quarters. Besides,
the invitation to give a lecture at an ICM is considered to be a great honour; at the ICM 94 Zürich,
of the 165 invited speakers only a very few (six) had
declined- this, despite the fact that the local organizers were offering no more financial support than the
waiving of the registration fees (of 350 Swiss Francs), except in those cases where the speaker's home
institutions were unwilling or incapable of supporting the travel expenses. The high scientific prestige
of the ICMs is justified and well-documented; every good mathematicallibrary, has the proceedings of
all the previous ICMs, starting with that of 1897 (in
Zürich) and these mirror in a manner the progress
and mutation of our subject which no other science
can match. Indeed, it is interesting to note an obvious fact that many overlook: mathematics is the only
one of the basic sciences which holds an international meeting periodically on the entire expanse of its
numerous sub-domains. This last fact is a testimony
of the great internal cohesion of mathematics as a
whole. In my opinion, the continuing tradition of organizing the ICMs every four years has contributed
to this cohesion.
In the history of the ICMs, Zürich plays a rat-

her special role. The first congress was held in Zürich
in 1897 (242 participants from 16 countries) as weil
as the ninth congress in 1932 (853 participants from
35 countries). From the figures indicated before for
the 22nd Congress it is clear that the task of organization has become increasingly more complex; the
number of participants has grown, their diversity has
increased. Despite all this, it is heartening to observe
that new venues are being offered for the future congresses; the next ICM of 1998 will be held in Berlin
and that of the year 2002 has already two interesting
offers as possible sites (Australia and China).
It is amusing to note that one of the organizers of
the 1932 Zürich congress (J.J. Burckhardt) was present at the opening ceremony of the present congress.
In this connexion, Prof. B. Neumann (Canberra, Australia) remarked to me that it would be interesting
to find out how many of the registered participants
of the 1932 congress were also registered participants
for the 1994 ICM; B. Neumann was a registered participant at both congresses and we speculated that he
might have been the only one (Burckhardt was not a
registered participant at ICM 94).
Like other ICMs this one also had many remarkable lectures; each one of us present would find some particular one as specially memorable. To me,
the plenary lecture of A. Wiles, the last address of
the congress, will remain engraved in memory as an
unforgettable highlight; in an elegant and clear mathematical presentation, he outlined how and why he
was led to his attack on the Fermat problem, concluding with an observation to the effect that the final
step in the much coveted proof still lies in the future; I found his lecture not only illuminating but also
deeply moving.

Eröffnungsansprache
von Frau Bundesrätin Rita Dreifuss
Ladies and Gentlemen,
A hundred years ago, in 1897, the first international Congress of Mathematicians was held in Zurich.
In 1932, the Congress met in Switzerland for the second time. On that occasion, the Fields Medal was
introduced as your Nobel Prize equivalent. Today,
our country hosts your congress for the third time.
No other country has been honoured in such a way
by your scientific community and I am sure, that the
"genius loci" will show his gratitude for your fidelity
and ensure the success of your work.
I feel personally very honoured to open your Congress. It's a rare opportunity to host the world's lea-

DMV Mitteilungen

4/94

ding masters of this art and to come into contact with
their scientific debate.
If the subject of your congress was cancer research or modern history, for a lay person it would be
simpler to understand what the discussion is about.
In contrast, mathematics at first sight, seems to be
an abstract tool for its own purpose or an exclusive
art.
Two years ago, in Rio de Janeiro, under the
sponsorship of UNESCO, "World Mathematical Year 2000" was launched. On the occasion, the International Mathematical Union defined a vision for
mathematics which stresses the relationship between science and society. The Declaration of Rio de
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Janeiro states that "Pure and Applied Mathematics
are one of the main keys to understanding the world
and its development". I am sure that society needs
these keys.
But since I am not a mathematician myself, I wonder what doors they open, and what society will find
behind them. Therefore I would like to learn from
you how mathematicians view their role in society.
With the relationship between science and society in mind, I sent three questions to over a dozen
of the world's most eminent mathematicians and I
am very grateful for all the answers I received . For
the first two questions, I refered to the distinction
between pure and applied mathematics cited in the
Declaration of Rio.
The first question concerns pure mathematics.
Pure mathematics seems to function within a realm
of complete independence. lts results have their purpose not usefulness to society, but in their truth. The
clarity of this truth finds a beauty which elevates pure mathematics to an art form . But, in cantrast to a
harpist who delights others by her music, I fear the
pure mathematician cannot make his art accessible
to a wider public. My question then was: How can
pure mathematics justify its art to the State which
finances it?
For Beno Eckman, mathematics "sets the standard for every objective thought" and according to
Friedrich Hirzebruch, "without mathematics there
would be no structured logical thinking".
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For Raoul Bott, "the treasure the (mathematician) hunts is at the very core of all ... precise inquiring into the world .... As such (his) search must be
a central concern of any enlightened state".
I agree and I am convinced of the need of mathematical thinking as a fundamental component of the
modern world. Historically mathematics has been a
key to open the doors to Enlightment. Today, pure
mathematics can still be considered as the guardian
of the grail of logical thinking.
But as Roland Bulirsch puts it, "mathematics is
invisible culture". Further Jürgen Maser says that
"mathematics may not be accessible for the enjoyment of a broad audience". If this culture of pure
mathematics is invisible and inaccessible how then
can one show its pratical use and dernarrstrate its
tangible results?
Armand Borel explains that "mathematics resembles an iceberg: beneath the surface is the realm of
pure mathematics, hidden from the public view ....
Above the water is the tip, the visible part which call
applied mathematics."
According to Phillip Griffiths, "one of the deep
mysteries of life is the way in which the best pure
mathematics, pursued for its own sake, inexplicably
and unpredictably turns out to be useful" .
J ürgen Maser adds that "the difficulty in getting
his message across lies in the Ionger timespan needed to recognize the significance of mathematical discoveries . . .. Sometimes twenty or more years have
to elapse . . . Politicians unfortunately often think in
much shorter terms."
This is certainly true not only for politicians but
for society as a whole. In modern times we insist on
increasingly shorter timespans for everything in our
life. We ask for immediate return on investment. We
want real time information. The life-span of technologies is getting shorter and shorter. Cost efficiency
and speed have become the basic criteria to judge
any human activity. This is dangeraus because it's
shortsighted.
In such an environment it is very important to
continue to recognize that knowledge is a value in
itself. Mathematics or Philosophy or any basic research develops only thanks to this principle which is
an important part of our civilization. If we start to
forget it, we jeopardize the roots of our progress.
The future is unpredictable. We cannot judge
knowledge on the basis of its immediate usefulness.
As an example, the work of Vaughan Jones, who
connected threedimensional knot theory with functional analysis, was awarded the Fields Medal at your
last congress in Kyoto on the basis of its intrinsic
merit. Later, his theory was utilized by physicists in
statistical mechanics and by biologists to explain the
structure of DNA. lt is only through the recognition
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and support of basic research that society can ensure the continued and full development of scientific
progress.
Let us turn to applied mathematics. Today applied mathematics has become a basis for all other
sciences and has a tremendous impact on life in modern societies. Applied mathematics is hereby both
highly relevant and useful to society but it has lost
its innocence. However, in contrast to the debate on
responsability of nuclear physics and of genetechnology, it seems to me that there has been little ethical
discussion on the role of mathematics in society. Thus
here is my second question: Has mathematics avoided
such discussions?
There are mathematicians who claim moral neutrality for their science. Rene Thom for example writes me that "mathematics by itself is ethically neutral".
But Sir Michael Atiyah reminded me in his answer, that the "atomic bomb was only built after extensive mathematical calculations", and Jürgen Moser adds that "the renowned mathematicians von
Neumann and Ulam played an important role" in this
project.
Armand Borel asks "should one see the fact that
mathematics is at the base of artillery or guided
bombs as an ethical problem?". Yes, I think one
should.
It is true that "most mathematicians are remote
from the decisions of the application" of their work,
as Friedrich Hirzebruch puts it. Beno Eckmann goes
even further, when he says: "For mathematics itself
this (ethical and political) discussion is not relevant.
. .. · As a purely intellectual activity, it could not be
influenced by such a discussion. Of course, those who
apply mathematics have to face (this) discussion."
However, I do not think that making a distinction between abstract theory and practical application can altogether eliminate the ethical problem. We
owe much of our progress in society to mathematicians and we have to recognize their merits while at
the same time they have to assume their responsabilities.
Raoul Bott has expressed his argument agairrst
ethical neutrality, writing to me "that the age of innocence has come to an end for us all" .
I am convinced this is true not only for science,
but for most human activities. Today, thanks to science, our society has developed a tremendous power
to control nature. This power enables us to take our
destiny in our hands. But this power forces us to as-
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sume the responsabilities bound to it. If the age of
innocence has come to an end, we have to recognize
that it is the age of responsability that has replaced
it.
Lets turn now to my last question: If, as Minister
of Science, I had the possibility to create 10 new professorships in Swiss universities, how many of them
should I give to mathematics and why?
Phillip Griffiths is generous with his science and
answers: "They should all go to mathematical scientists."
So is Gerd Faltings: nine chairs for mathematics,
but-as he likes music-he leaves the tenth chair to
the harpists.
Sir Michael Atiyah, Friedrich Hirzebruch and
Jürgen Moser request four or five chairs for mathematics. That is about the average of all the answers.
In fact, in Switzerland today only one chair out of
twenty is for mathematics.
Some replies focus exclusively on the needs of natural sciences. This is surprising. When one considers
the complexities of the problems that face society, I
am convinced that their solution will require a supported and dedicated effort of the social sciences and
humanities, in close collaboration with natural sciences.
In view of the growing importance of science I
understand why scientists ask for more means, why
they want more professorship than they have. Scientists are increasingly expected to find solutions to all
of our problems. It is more than legitimate that you
ask for the necessary means from society.
Science and research are crucial today. You don't
have to convince me of this as minister of science,
but together we have to convince the public and the
Parliament. We have to convince the taxpayer. This
is a difficult task when public budgets are running
huge deficits.
One problern is that the growing impact of science
in society is not feit when we drive a car or use a phone. Most people are not aware of the scientist whose
work is behind everything in our everyday life. Ask
for instance any Swiss "Whose portrait is on the ten
franc note?" . They won't be able to tell you. The have never noticed that it is Leonhard Euler. Probably
they don't even know who Euer is.
It is the task of the scientific community to tell
the public why science matters. It is your task-and
it is mine.
I wish you all the best for your congress. I thank
you.
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