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Referee’s report on the Habilitation Thesis of

Ladislav Adamec
“SOME APPLICATIONS OF THE EVOLUTION OPERATOR METHOD TO THE DYNAMIC EQUATIONS”

submitted at the Faculty of Science, Masaryk University, Brno

The habilitation thesis of Dr. Ladislav Adamec consists of a collection of his eleven papers on
the subject accompanied by an extended introduction to dynamic equations in general, and to his
own findings in particular.

Dr.Adamec worked in mathematical chemistry for fifteen years. It was only in the first years of
the last decade when he started with more abstract mathematics, the theory of ordinary differential
equations and, above all, the theory of dynamic equations.

This is quite an unusual turn. I appreciate dr.Adamec’s courage who, after so many years in
applied mathematics, started research in the pure theory afterwards. Moreover, he was able to
gain maturity in the new field chosen. This is clear from comparing his 2001 paper “On asymptotic
properties of a strongly nonlinear differential equation” to “A theorem of Wazewski and dynamic
equations on time scales”, an article he published six years later. Both papers are devoted to
Wazewski’s retract principle in a wedge-shaped region along the time axis of the phase space of a
nonautonomous differential equation and of a dynamic equation, respectively. The author of the
2001 paper does not realize the combinatorial nature of the geometric assumption

Tifn—it1(t, 21,...,2,) >0 for z;#£0, i=1,...,n

— correspondingly, he arrives at a d-parametric family of solutions inside the wedge where d is the
integer part of 5. It is natural to consider a permutation 7 of the coordinate indices instead and
to assume that
Q}.ifw(i)(t,CEl,...,CEn) >0 for z; #0, 1= 1,...,n.

Applications to permanence theory of population dynamics are also at hand. He is right in re-
marking that the ¢ — oo limit of the distinguished solutions is not necessarily zero but does not
give any example. (The core of such an example is the solution family z(t) = z(to) exp( j;to q(s) ds)
of the scalar equation & = —zq(t).) I am pretty sure the author of the 2001 paper was aware
of having found some kind of a topological substitute of the “stable manifold” in nonsmooth and
nonautonomous dynamics but it is only in the 2007 follow—up paper where, after a lucid exposi-
tion of the various technical difficulties, a definite task into this direction is formulated. Though
connections between his condition (9) and the N agumo—Haddad property of differential inclusions
remain unnoticed and a-neighborhoods are redefined as a—dilations, the author of the 2007 paper

is fully armoured to such an undertaking. He has proved his skills in a nice series of papers from
2001 onward.



The dynamics of a dynamic equation is not of continuous time. Time lives on a time scale, i.e.,
on an arbitrary closed subset of the reals. This makes an obstacle to immediate applications of
Wazewski’s retract principle for the translation operator along solution curves. Actually, there are
no solution curves. On the other hand, any reasonable dynamic equation can be represented as a
restiction of a nonautonomous differential equation to the time domain (in the sense that solutions
of the dynamic equation are nothing but restrictions of solutions of the respective ordinary differen-
tial equation). The “covering” equations are not unique and can be constructed by gluing Hermite
interpolants on small time gaps of the time scale. Analysing linear dynamic equations of the form
h = A(t)z, Dr.Adamec discovered a beautiful representation via constructing an exponential flow
interpolant on the complement of the time scale. As a by—product, he ended up with structured
embeddings of linear Hamiltonian systems and proved Liouville formula for general linear dynamic
equations on time scales without large time gaps.

Dr.Adamec exploits various techniques of classical mathematical analysis in a solid, resourseful,
and sometimes ingenious way. Problems he deals with are important in the qualitative theory of
dynamic equations. As part of the problem of well-posedness, continuous dependence on the base
time scale—the topic of his (for the time being) last paper on dynamic equations—is a fundamental
issue. I am fully agree with his status report on pages 27, and 30-31 of the general introduction.
What matters is the inner structure of the equations. Any further development requires more and
more methods of global analysis.

All in all, he is a devoted researcher, with a respectable list of papers. I suggest the acceptance

of the Habilitation Thesis for public defence and support Dr.Adamec’s application for the venia
legendi.

Barnabas M. Garay

Budapest, February 3rd, 2011.
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TO WHOM IT MAY CONCERN

Addendum to the report
on the habilitation thesis of Ladislav Adamec:

I declare that the thesis meets all standard requirements for a
habilitation thesis in the field of Mathematics - Mathematical Analysis.

Respectfully,
Barnabas Garay
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