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1a) Originality, scientific importance, prospects of the project and expected benefits of the project for
basic research

Questionnaire:

1) Quality of the project proposal

The scientific objective of the project is basic research in mathematical and computational analysis in continuum
mechanics driven by particular real world applications.  The project involes the following most important fields:
-Development of mathematical thermodynamically consistent models for complex materials and their interactions;
-Thermodynamically based derivation of suitable boundary conditions in the theory of mixtures.
-Analysis of problems with boundary and interface conditions given by evolutionary partial differential equations on
surfaces.
-Analysis of problems for multicomponent and multiphase materials
-Analysis of problems with randomness;
-Development of higher-order discretization methods and coupling algebraic solvers with modeling and discretization;
-Error estimates and verification;
-Implementation of the suitable solvers.

The topics are very broad, and each of them is extremely important.from both theoretical and applied points of view.

The main benefit of the project is to develop mathematical models for complex materials. The idea is based on the
recent robust thermodynamical approach and several accompanying concepts. An important feature of the project is
that within this framework it is possible to create thermodynamically consistent three-dimensional constitutive models.
The matheamtical research is based on the mathematical analysis of nonlinear partial differential equations, where
several members of the team have already achieved widely recognized results. (Some fields where the results were
obtained include  the motion of incompressible Newtonian and non-Newtonian fluids with temperature, pressure, stress
and/or shear-rate dependent material coefficients.)  The applied numerical mathematical tools are  very relevant and
promising. The state-of-the-art results may offer only partial answers for the questions of  proving the convergence of
the discrete approximate solution when the mesh refines using some form of adaptation. The project hopefully will
overcome this state.  In the literature  the main emphasis is made on the  adaptivity of  the fundamental computational
tool which makes solving challenging practical problems possible. The project  promises new results also in this field.
Progress in high performance computing  opens a way to attack the problems that could have not been considered
ever before, such as the solution of large algebraic systems with an extermely large number of degrees of freedom.
The applicaton of the obtained results is possible in different fields, like ice dynamics, aerodynamics, mechatronics,
fluids with shear and pressure dependent viscosity, and many others important topics.

In my opinion, the complexity of the project is new in the scientific world, and it is very promising. The expected
benefits are significant both for theorory and applications.

1b) Preparation of the project proposal, aim of the project and proposed deliverables

Each participant has already very well established scientific results in the field of the project. Therefore they can start
the work from a high level. The core output of the project will be publications in leading scholar journals and scientific
monographs. In the project it is written that the results will also be presented at lectures delivered at international
conferences. It is also expected that the team will develop software packages suitable for computational analysis of
complex real world problems and will provide the scientific community with these packages with the aim of enhancing
the potential of computational analysis in applied sciences and engineering. It is an important point that the scientific
results of the project will lead to the education of a new generation of flexible researchers, and to the dissemination of
mathematical knowledge to the applied sciences community.

However, I miss the concrete time scheduling of the publications, and also some conrete quantitatvie data about the
number of monographs, papers, conferences, etc.

I am convinced that the preparation of the project proposal, the aim of the project are very high. However, the
deliverables of the project could be strengthened.
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1c) Concept, methodology and timeline

According to the methodology, the participants  will rely on their experience in managing large-scale multidisciplinary
projects. The general methodological principle will be the interaction and exchange of views between the research
groups with various backgrounds, and research driven by specific applications. The physical motivation of an
underlying mathematical formulation  provides an important feedback and guidance at all levels. Conversely, the
theoretical results will be straight away applied in investigations of scientifically highly exposed topics.

Considering  the  timeline, the project is in a bit hard situation: meeting the objectives requires a considerable amount
of time spent on high-risk/high-reward basic research. Therefore, a time schedule with strictly formulated partial goals
and deadlines seems hardly applicable. However, the defined 3 phases are relevant, and I accept them.

In my opinion,  the concept, methodology and timeline of the project are correct and realistic.

The overall quality of the project proposal can be rated as: Excellent - A1

2) The applicant(s) and his/their publication level

I know almost  each participant of the project from their scientific achievements. I am deeply convinced about the high
scietific capacity of the participamts of the team. Each of them are outstanding and widely recognized experts of their
field. Their publications were published in leading journals of the topic. The results are accepted by many specialists,
which is shown by the number of the citations. I think that most of them are on the top of the international scientific
rankings.

The scientific capacity and results of the participants are very high, and, in my opinion,  they could form a very strong
team.

The qualification of the applicant(s), his/their publication level
can be rated as:

Excellent - A1
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b) Weaknesses of the project proposal:

Overall commentary on the project proposal:

It is difficult to find any weakness in the project, because it was written on a high level.
However, I found some points, where the project could be strengthened. First of all, I miss a concrete  time scheduling
of the publications, and also some conrete quantitative data about the number of monographs, papers, conferences,
etc. Perhaps, the concrete tasks of the project could be formulated  a bit better. Finally, the project mentions the
international cooperations with several scientifically very good institutions and departments. In the list of theses
partners I miss any item from Russia, where the topic if the project is considered for many years with big success.
Therefore I would suggest enlarging the international cooperation.

The main benefit of the project is to develop  mathematical models for complex materials. I think that the establishment
of the team leads to a new high quality scientific school covering all the fields participating in the mathematical
modeling workflow and fully exploiting the synergy between the particular fields and research groups, regardless of
their geographical location. Moreover, the newly established team will have a capability of acting as an equal partner of
other well-established large research teams around the world. The members of the team are extremely strong, they
already have a lot of valuable results. In my opinion the topics included into he project are very broad, and each of
them is extermely important.from both theoretical and applied points of view.

a) Strengths of the project proposal:

c) General comments:
The significant  progress in continuum mechanics, mathematical analysis, numerical mathematics, high performance
computing and other fields resulted, in many cases, in the loss of a close contact between the researchers working in
the particular fields. Consequently, the ability of the scientific community to deal with complex problems is substantially
weakened. This significantly hampers the progress in mathematical modeling of complex material systems, and,
equally important, it diverts the respective research fields from the much needed sources of inspiration and applications
that go beyond a single field. Therefore, on a general level, the main challenges in dealing with complex real world
problems are to build a research team composed of excellent research groups focused on individual aspects of the
mathematical modeling workflow; exploit the joint state-of-the-art knowledge in attacking problems that are beyond the
scope of individual highly specialized research groups; focus research effort in the specialized research groups on
problems and methods that are of interest also in other fields.

In my opinion, this is a  really outstanding project proposed by several cooperating cutting-edge multidisciplinary
oriented research teams meeting the highest international standards. The obtained results will bring benefit not only to
the Czech research and society but also international collaboration. The overall quality of the proposed research
exceeds the quality of standard project proposals in all aspects, and its quality is on the level of ERC type projects.
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