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Faculty of Mathematics and Computer Science Universiteit Utrecht

To the Search Committee:

I am writing this letter in support of the application of Dr. Evgeni Nikolaev for the position
at your Department. The unique features that make Dr. Nikolaev an eminent scientist are

- he is an expert in the mathematical modelling, in particular, in the field of metabolic path-
ways and networks.

- he is an excellent analyst with a superb knowledge of deep and difficult results from the
theory of dynamical systems;

- he has an algorithmic outlook on problems and is able to do the numerical analysis that is
needed to develop efficient computational tools;

- he successfully worked for a US biotech company.

The mixture of these four characteristics with a lot of creativity leads to many original and
deep results in dynamical systems theory and modelling, as well as to the development of pow-
erful software tools, such as LOCBIF and DBSOLVE. Below, I will focus on his contributions
related to dynamical systems, since this is my primary field of expertise.

I have collaborated with Dr. E. Nikolaev for a long period of time on a joint project LocBIF
(Local Bifurcation Analyzer), a computational and graphical software tool to study local
bifurcations of steady states and periodic solutions in multiparameter families of ordinary
differential equations and fixed points in families of iterated maps. An unprecedented success
and usefulness this software resulted from a novelty in combining a user-friendly graphical
interface with modern achievements in the bifurcation theory and computational techniques.
LocCBIF has been used worldwide in many academic, educational and industrial institutions,
and served as a prototype for the next generation bifurcation software like CONTENT, WEB-
CoONT, and MATCONT.
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Dr. E. Nikolaev participated in many other research and development projects curried out

at Pushchino Biological Research Center (Russia), University of Leeds (UK), Integrated Ge-
nomics, Inc. (Chicago, USA), and Pennsylvania State University (USA). Simultaneously,
Nikolaev has made a major pure theoretical contribution to the theory of bifurcations with
symmetry. Dr. Nikolaev holds his PhD in Differential Equations and Mathematical Physics
from the Lobachevsky Nizhegorod State University, Nizhnii Novgorod, Russia, which is widely
recognized as one of the most respected school in the theory of dynamical systems and chaos.

Some of his mathematical results are almost classical. These include a full investigation of
local bifurcations of periodic solutions in systems with involutive symmetry and the classifi-
cation of symmetric periodic solutions and their bifurcations in systems with discrete sym-
metries. Dr. Nikolaev also co-authored with Prof. E.E. Shnol a paper, where a symmetric
version of the famous Andronov-Hopf bifurcation was analyzed. The investigation of this sym-
metric problem, which has many applications in physics, biology and engineering, has a long
history and it is worth noting that two results published in the paper: (1) the completeness
of the bifurcation diagram and (2) algebraic conditions for a 3D-sphere to emanate from the
equilibrium at a bifurcation point are original contributions to the theory of bifurcations with
symmetry. Finally, I would like to mention recent results of Dr. Nikolaev on bifurcations of
spiral waves in the plane. This is an important original work, where a combination of the
normal form theory with factorization along group orbits results in simple model systems of
ordinary differential equations capturing essential bifurcation phenomena of spatial-temporal
behavior of systems of nonlinear differential equations with partial derivatives.

Although his teaching experience is based on giving advance courses and supervising PhD
students, Dr. E. Nikolaev will not have difficulties in teaching regular courses at different

levels.

Finally, I draw your attention to the ability of Evgeni to cooperate with people and to inspire
them. Here I simply refer to LOCBIF and his leadership of a project at Integrated Genomics,
Inc. on the development of stoichiometric pathway modelling tools, as well as to many his
publications that are joint with others.

To conclude, I strongly support the application of Dr. E. Nikolaev for a job at your Depart-
ment. This will not be a standard appointment but your Faculty members and students will
profit from it enormously.
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Dr. Yu.A. Kuznetsov

Sincerely yours,



