
Interview with Prof. Andrzej Schinzel 

The Proof is in the Pudding 

In 2012, Prof. Andrzej Schlnzel received an honorary degree from the Adam Mickiewicz Institute In Poznań. In previous years, he received similar diplomas from
the University of Caen and the Cardinal Stefan Wyszyński University In Warsaw

Academia: You study number theory. 
What do you find so fascinating about
it; what made you want to study it?

I became interested in number theory
as soon as I started university in 1953.
Professor Wacław Sierpiński held semi
nars on the subject, which were only
available to first-year students. It was
very unusual: seminars were usually

only open to more advanced students.
So I went along, and the subjects the
Professor discussed were fascinating.
Number theory is unusual in that there
are a lot of problems that are simple
to formulate and understand without
much experience, but difficult to solve.
In other fields, in order to understand
a problem you generally need a lot of
background knowledge.

Has a lot of progress been made in
number theory, or is it a field with many
problems remaining unsolved?

A bit of both. Several famous problems,
originally posed decades or even centu
ries ago, have been solved during my life
time. However, we still have a long way to
go. To start with, there's one of the oldest
and best-known problems - the Goldbach
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conjecture, dating back to 1742 - stating
that each integer greater than 5 can be
written as the sum of three primes. Two
problems dating back to antiquity also
remain unresolved, although neither is
very useful. I use the word "useful" in the
sense used by C.H. Hardy, the outstand
ing English mathematician in his semi
nal work "A Mathematician's Apology".
A mathematical problem is considered
to be useful if it's linked to several other
problems. If it is completely isolated, then
it may be difficult, but it is not necessar
ily useful. Problems ofperfect numbers,
dating back to Antiquity, are rather iso
lated in number theory. The Goldbach
conjecture is different; since it is linked
with many others, it is considered to be a
very useful problem. Lastyear I delivered
a lecture in Kraków during the confer
ence of the Polish Academy ofArts and
Sciences covering certain unsolved prob
lems in number theory I also discussed
seven other open problems.

How is it that so many problems that 
have been unsolved for decades or even 
centuries have been solved in recent 
years? 

Without a doubt, solving one problem
helps us resolve others. The mostfamous
problem of number theory was Fermat's
Last Theorem, which remained unsolved
Jor over 300 years, until a proof was fi
nallypublished in 1995. Pierre de Fermat
noted the theorem in the margin ofa copy
of a Latin translation of Diophanius'
Arithmetica, famously with a note stat
ing: "It is impossible to separate a cube
into two cubes, or afourth power into two
fourth powers, or in general, any power
higher than the second, into two like pow
ers. I have discovered a truly marvelous
proof of this, which this margin is too
narrow to contain." The solution of the
theorem by Andrew Wiles was immedi
atelyfollowed by the solution of another
useful problem concerningarithmetic pro
gression formed by exponentiation. But
that's not the only reason why so many
problems have been resolved in recent
decades. Theory has undoubtedly moved
forward, and problems are quite distinct

from theories: theories develop much
more slowly This doesn't always depend
on individual problems, although the
most likely reason is that in recentyears,
the number ofpeople actively working in
number theory and mathematics in gen
eral has increased significantly. It's hard
for me to make a numerical guess on the
spot, but the number ofpublished math
ematics papers has been growing expo
nentially All papers are reviewed by the
Mathematical Reviews of the American
Mathematical Society. Professor William
LeVeque used it to extract all reviews of
number theory, andpublished them in six
vast volumes covering the period between
1940 and 1974. The original tomes cov
ered a period of over 30 years; they were
followed with another six volumes, cover
ing 1974-1984, with a similar number
ofpapers published in just a third of the
time. OJ course, today everything is on
line, although may people my age prefer
using books.

A mathematical problem is ,,useful" if it's linked to numerous other 
problems. One that is isolated might be difficult, but not useful. 

Has the development of the Internet 
had an effect on progress in number 
theory? 

I have no evidenceJor this, although there
is no doubt that the rapid development of
computers has made a contribution. They
have helped us refute hypotheses which
had been in placeJor over a century, and
in one caseJor over 250years.

Do you ever have a feeling that mathe 
matics is, as described by some, to 
uching the absolute? Something outside 
our everyday lives; something tangible 
and "provable"? 

What I like about number theory is that
it involves open questions that gener
ally concern issues that can be verified.
Other mathematical theories can be very
abstract, while number theory tends to
concern natural numbers. We can check

whether a hypothesis is true up to, sar, a
million, orgiven the existing computation
al power even up to a trillion. The problem
is deciding whether the given theory is
true in general or not Mathematicians
look atspecific problems in ageneral war,
which distinguishes themfrom IT special
ists who tend to examine the problem at
hand as deeply as possible. Those are two
completely different approaches. There
was a Chinese bor, very widely written
about, who started studying mathemat
ics at the University of California in Los
Angeles when he was 12years old. A/ew
years later, I asked a colleague from LA
how the boy was getting on. He said that
the student did attend his lectures atfirst,
but he was soon seduced by the "magic of
metal knobs," and instead of simply veri
fying whether a theory is true or not, he
wanted to know how to test itJor trillions
of instances. That's the basic difference
between mathematical and ITapproaches
to open questions.

Do you have a preferred field of mathe 
matics? 

I've worked in many different areas, but
my best work has been in polynomials.

You published your first paper when you 
were 17 years old. 

Yes, in 1954. It was submitted by Prof
Sierpiński to the bulletin of the Polish
Academy of Sciences. My second paper
was co-written with Prof Sierpiński; we
published a total of 7 papers together.
He was a great influence on me until I
graduated from university. Afterwards,
when I was a postgraduate student - it
was the equivalent of today's doctoral
studies - I met Prof Pal £rd.ós, the
outstanding Hungarian mathematician.
Later on, in 1960, after I completed my
PhD at the PAS Institute ofMathematics,
I had a year-long Rockefeller scholarship
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"I spent many years - almost 30 - looking after the mathematical Olympiad," says the Professor.

to Cambridge and Uppsala. It's thanks
to Prof Sierpiński that I received the
scholarship. You could pick no more
than two locations; Cambridge was a
renowned centreJor number theory, while
Professor Trygve Nagel was still lectur
ing in Uppsala, and J was fascinated by
his work. But I ended up learning more
in Cambridge, especially with Professor
Harold Davenport. We also co-authored
several research papers. Sadly, both
Sierpiński and Davenportpassed away in
1969. Sierpiński was an elderly man, but
Davenport really left us before his time.

You were a fast mover: your first publi
cation when you were 17, your PhD at
23, and you became a professor when
you were just 37.

ft only took me two years between
getting my PhD and my habilitation,
which I completed here at this insti
tute in the autumn of 1962, a year
after returning from my scholarship.
Really, I have spent most of my career
here. I've only promoted 7 doctoral
students so far; that's not many con
sidering I've been qualified to do so
Jor 50 years. One of them, Professor
Henryk Iwaniec, a member of PAS,

is now a renowned mathematician.
Unfortunately he moved to the US in
1983 and has lived there ever since.
Iskander Aliev, originallyfrom Russia,
is also an outstanding scientist, but he
also emigrated, and he's now a profes
sor in Cardiff in Wales. Anotherformer
student, from Sweden, now specializes
in applied mathematics rather than
number theory. Marcin Zakarczemny
was also an excellent student of mine;
he just defended his thesis recently,
getting a distinction. J really can't
complain of a shortage of talented
students, although here, at the Polish
Academy of Sciences, we have Jar
less contact with young people than
at universities, and that's a shame.
On the other hand, there is more time
for research. I've only ever worked at
a university once. In 1964, after my
habititation, I spent 9 months in Ohio,
where I worked as a visiting assis
tant professor. There were surprisingly
many of us working in number theory.
I've also been commissioned to deliver
lectures at the University of Warsaw
and a Jew universities abroad.

But you've had other students, too - ra
ther younger.

J spent manyyears - almost 30 - look
ing after the mathematical Olympiad.
J was chairman of the main committee
a Jew years, and Jor the following 7
years I was responsible for mathemat
ics competitions between Austria and
Poland. Education ministers of the two
countries met up one dar, and without
consulting any mathematicians, came
up with the idea for the competition.
ft went on to run Jor 29 years. ft was
always the second lineup of students
that participated: the top six winners
of the Polish mathematical Olympiad
were sent to the international competi
tion, the next six to the Austria-Poland
competition. The event has since been
replaced by the Middle European
Mathematical Olympiad. During the
first Austria-Poland competition, we 
introduced team contests alongside in
dividual competitions. The whole team
could work together on solving the set
problem. We set the two teams three
tasks, which were ofa similar difficulty
to those in the individual competition.
This proved to be a terrible mistake;
both teams solved all problems very
well. We had no idea who should get
the prize, and there was only one: a
crystal cup with a plaque. We couldn't
exactly cut it in half. A Jew months lat
er, we decided that the tasks setJor the
team competition must be much more
difficult. The new system worked very
well, and from the next competition
we never had a problem in deciding
the winner, because one team always
stood out. There was even one year
when both teams solved the geometry
task incorrectly.

What about your own heroes? What are
your recollections of Prof. Sierpiński - a
great name in mathematics?

Prof Sierpiński was always extremely
supportive of me and all his students.
His lectures could be very difficult;
however, he specialized in unsolved
problems, and here he could really
close the gap between renowned pro
fessors and the students. In 1953 he
was already over 70, but the rules
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were different then. The department
board could extend his contract for a
year atfirst, and then for another three
years, so Sierpiński remained a fully
active professor for 50 years. He was
first commissioned at the University of
Lwów by Emperor Franz Joseph, and
finally closed his professional career
when a statute changing the previous
rules came into force in 1960.

It can be said that you are continuing 
your family's traditions. Your father was 
a well-known doctor, your mother an 
artist. 

1 spent my early years in Sandomierz.
I have close emotional ties to the town
and still maintain close contacts there,
although myfamily has all left. My re
maining relatives have all moved to dif
Jerent cities. The school J attended still
exists; it's one of the oldest schools in
Poland, founded in 1602. Every 5years
it holds a reunion, and I'll be attending
the event in early October this year.
Sandomierz is very beautiful, although
it isn't a major town. Today there are
just 25,000 inhabitants, and while J 
was growing up there, there were just
1 O, OOO people living there. As Jar
back J can remember, myfather always
worked as an ophthalmologist. He orig
inally trained as a general practitioner,
but he changed qualifications before
I was born. He ran a private practice
before the war, although he was always
very socially-minded. After the war he
worked in the national health service.
My mother didn't work; she was a
painter, mainly of landscapes and por
traits. She held exhibitions before the
war, and also afterwards, within my
memory. In 1966, my parents moved
to Warsaw, and my father retired. We
lived together until my father passed
away in 1974. Mother survived him by
many years. Yes; it's probably true to
say that she passed her artistic talent
onto me. Mathematics is a very intel
lectual pursuit, although it also has
a strong aesthetic component. For ex
ample, we frequently describe various
proofs as being beautiful.

Was mathematics affected by the politi 
cal situation in a similar way to natural 
sciences? 

There was political pressure when I
started university. This was between
1951-1955, when the political situation
was especially unpleasant. I was
witness to this, but J didn't experience
it in the same way as Sierpiński. But
my pet hate has always been and
probably will be that we are always
required to plan what we're going to
do next year. That's the way things
were under Communism, and that's the
way they are now. In contrast to other
technical fields, in mathematics what
we are going to do largely depends on
whether we have an idea, and what
kind of an idea it is. And of course
it's impossible to tell whether next
year we'll have the right sort of idea
or not. We can only plan what we have
already thought of Once you have an
idea, you can plan how you're going
to develop it - that's it. I've often
pointed this out, and I'm sure it must
be obvious to the decision-makers, but
nothing ever changes. We should move
awayfrom this requirementJor precise
planning in basic science, but I doubt
it will happen. We are always required
to plan precisely what we're going to
do, and then write a detailed report
outlining how we achieved it. OJcourse
now we have the additional problem of
funding. How can we know whether
what we're doing in basic science
will turn out to be profitable or not?
Does it automatically mean it's not
worth doing, because we don't know?
Nowadays everything is assessed by
whether it will have a measurable
outcome. Meanwhile, in mathematics,
the time between formulating a theory
and finding a practical application
can be extremely long. For example,
research conducted in Ancient Greece
on second-degree curves was first used
byJohannes Kepler in the 16th century.
This means that almost two millennia
passed between when the theory was
first formulated and its first practical
application. The process can be much

shorter in other cases, but it is not
unusual Jor it to be longer than a
human lifetime. This seems difficult
to grasp Jor people who have no real
contact with science - Jor example
politicians.

Interview by 
Patrycja Dołowy

and Agnieszka Pollo,
Warsaw, July 2012 
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