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The interactions between mathematics and other scientific disci-
plines are stronger than ever. The links between physics, mathematics
and astronomy cannot be dissociated from the evolution of these disci-
plines and are still very fertile. Moreover in the last several decades, we
have witnessed the emergence of even stronger relationships between
the mathematical sciences and the fields of chemistry, life sciences and
economy. Finally, the creation and the development of the sister disci-
pline of computer sciences represents a clear revolution on the scienti-
fic landscape.

The following recommendations concern two categories of objec-
tives: 

− the creation of new links and the strengthening of existing ones bet-
ween the community of researchers in the mathematical sciences and
those in other scientific communities ;

− the transmission of an integrated vision of the contemporary scien-
tific landscape during general and scientific studies and, in particular,
the vision of mathematics as a science that is very lively and enriched by
very diverse areas of research.

The first objective concerns the organization of research in higher
education from the perspective of student training through research and
towards research. We will only consider the second objective with res-
pect to higher education, but the above recommendations would benefit
the whole education system through the initial and continuing training of
teachers.

A very big portion of research in the mathematical sciences is carried
out in institutions of higher education by university staff, with the finan-
cial support from research organisms, led by the French National Center
for Scientific Research (CNRS). The flow between universities and
research organizations is better than in other scientific disciplines for
practical reasons (there is no heavy equipment to manage) as well as
historical reasons. A great majority of the mathematical community
wishes to reinforce even more the possibilities to alternate periods of
pure research with those where research is nurtured by teaching.  

1) It is essential that research organizations as well as institutes of
higher learning develop long-term multi-annual scientific policies regar-
ding the interfaces between the mathematical sciences and other scien-
tific disciplines and that they guarantee the human and financial
resources needed to achieve and maintain these policies. They should
be neither uniform, nor arbitrary or superficial; rather they must rely on
the specific strengths of the local scientific environment. Although in
some fields (physics, chemistry, economy, computer sciences) the poli-
tics may aim at maintaining and strengthening existing and very active
collaborations, in other fields a specific effort must be made. This is the
reason why the American NBIC (Nanotechnology, Biotechnology, Infor-©
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mation technology, Cognitive science) program, whose numerous pro-
jects are enriched through mathematical modeling, has no equivalent in
France or in Europe. 

2) To favor the recruitment of teacher-researchers and researchers
in the disciplines participating to these interfaces. A policy for advertising
of positions is necessary. Care should be taken however that the des-
cription for these positions is sufficiently open to ensure that the compe-
tition for them remains large and guarantees the excellence of the can-
didates. For example, a profile such as “mathematical biology” would be
adequate.

3) Mixed specialist commissions (career reviewing committees),
constituted in equal parts by mathematicians and scientists from the
discipline(s) concerned by the particular interface, must be created in
order to recruit researchers and teacher-researchers, and to manage
their career after their recruitment, at least regarding a change from tea-
ching to research and vice-versa. 

4) We describe below the doctoral program specifically aimed at stu-
dents specializing to become researchers within the more general
Licence and Master cycles intended for a broader audience. We also
describe the curriculum for students specializing in mathematics coming
from other scientific programs. 

a) The L, M scientific cycles other than mathematical

– The content and the presentation of the mathematics that is gene-
rally taught to scientific students must be tailored for the different student
groups concerned. Courses must be taught by mathematics teacher-
researchers; however, these lecturers must deploy  considerable efforts
to render the subjects that are treated understandable and attractive.
Just transposing the pyramidal approach used for mathematics students
is not an adequate solution. 

– Within the field of life sciences, optional classes should be offered
that are characterized by a reinforced content in mathematics (already
existing for the natural sciences and economy) with the intent, among
many other objectives, of creating the conditions for subsequent dialog
between the various scientific communities. 

b) L, M cycles dominated by  mathematics

– The opening up of the L cycle to other scientific disciplines must be
maintained and even strengthened. 

– To maintain this opening at the level of the M cycle, a pluridiscipli-
nary content to diplomas must be imposed, in particular for graduates
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destined to become the future mathematics teachers in primary schools,
middle schools and high schools. It is absolutely necessary to promote
this dialog and concerted actions between other scientific teachers of
the middle schools and high schools. 

– A pluridisciplinary component in the competitive hiring process for
professors must be investigated.

c) Doctoral training

– There exists in France and all over the world an extremely active
mathematical physics community. It is the on-going medium where the
very fertile interface between the two disciplines takes place. Everything
must be done to favor the emergence of a community of the same
nature in order to bring forth an interface between mathematics and the
life sciences. This interface should also involve computer sciences and
physics. Doctoral schools in the life sciences and mathematics must
become actively involved in this process, maintaining the openness of
previous cycles of education. Again, it is essential that the contents
should be adapted to the audience concerned.  The most important is to
present ideas rather than to assimilate techniques.

– The creation of engineering schools in mathematics must be pro-
moted.

– Double curriculums that allow, for example, a student with a docto-
rate in mathematics to directly access a DEA in biology should be favo-
red.

These necessary changes in the modalities and the content of scien-
tific higher education must not represent an increase in class hours. If
classes in physics, biology or economy are created in all or some curri-
culums, one must lighten those in mathematics; conversely, a curricu-
lum in life sciences with reinforced mathematics should have an allevia-
ted program in biology.
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