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Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
1. Universita Politecnica delle Marche, Taliansko (prof. F. Battelli)
2. Tohoku University, Japonsko (prof. K. Ishige, prof. E. Yanagida)

3. Universitat Duisburg-Essen, Nemecko (prof. M. Winkler)

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
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1.
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Najvyznamnejsie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace
1. M. Fec¢kan, Bifurcation and Chaos in Discontinuous and Continuous Systems,
Springer, Series: Nonlinear Physical Science, ISBN 978-3-642-18268-6
June 30, 2011

2. M. Fila, J.R. King, M. Winkler, E. Yanagida, Very slow grow-up of solutions of a
semilinear parabolic equation, Proceedings of the Edinburgh Mathematical Society (2011)
54, 381-400. Tato praca ma 3 citacie podla SCI.

3. M. Medved, M. Pospisil, L. Skripkova, Stability and the nonexistence of blowing-up
solutions of nonlinear delay systems with linear parts defined by permutable matrices,
Nonlinear Analysis 74 (2011) 3903-3911



4. S. Kelemen, P. Quittner, Boundedness and a priori estimates of solutions to elliptic
systems with Dirichlet-Neumann boundary conditions, Communications on Pure and
Applied Analysis, Volume 9, Number 3, May 2010, pp. 731-740

5. M. Fila, J.L. Vazquez, M. Winkler, A continuum of extiction rates for the fast diffusion
equation, Communications on Pure and Applied Analysis, Volume 10, Number 4, July
2011, pp. 1129-1147

Uplatnenie vysledkov projektu

Za najdélezitejSie povazujeme vystupy do vzdelavania. Do dnedného dia s rieSenym
projektom suviselo 14 diplomovych a 7 PhD prac. Vydanie monografie prof. FeCkana,
Casopisecka publikacna Cinnost’ ¢lenov riesitelského kolektivu, usporiadanie konferencie
a zahrani¢né kontakty v ramci projektu su dalSim uplatnenim vysledkov projektu.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Chaos v nelinearnych diferencialnych rovniciach bol vySetrovany v monografii a v sérii
¢lankov, pricom boli Studované parcialne aj oby€ajné diferencialne rovnice, ako tiez
diferencialne inkluzie vznikajuce pri intervalovej analyze.

Pomocou integralnych nerovnosti boli dokazané postacujuce podmienky pre exponencialnu
stabilitu nelinearnych diferencialnych rovnic s oneskorenim. Bola dokazana existencia
extremalnych rieSeni Cauchyho problému pre nelinearnu frakcionalnu diferencialnu rovnicu
na Banachovych priestoroch a bol dokazany horny odhad rieSeni pre integralne nerovnosti s
oneskorenim a so singularnym jadrom. Tento vysledok je aplikovany na dokaz neexistencie
“blowing-up solutions”.

Boli najdené optimalne apriérne odhady pre velmi slabé stacionarne rieSenia eliptickych
systémov splfiujuce rézne typy okrajovych podmienok. Okrem toho bol dokazany optimalny
horny odhad rychlosti zaniku rieSeni pre parabolicku ulohu s nelinearnou okrajovou
podmienkou a bolo na viacerych prikladoch parabolickych rovnic aj systémov ukazané, ako
sa daju vety Liouvillovho typu pre eliptické ulohy pouzit na dékaz viet Liouvillovho typu pre
parabolické ulohy. Je zname, Ze takéto vety implikuju optimalne odhady pre singularity aj
asymptotické spravanie sa rieSeni.

Boli tiez najdené nové rychlosti extinkcie pre rovnicu rychlej difuzie.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Chaos in nonlinear differential equations was investigated in a monograph and in a series of
papers where ordinary and partial differential equations as well as differential inclusions were
studied.

Sufficient conditions for exponential stability of nonlinear differential equations with delay were
derived using integral inequalities. Existence of extremal solutions of the Cauchy problem for
nonlinear fractional differential equations on Banach spaces was established. An upper bound
for solutions of integral inequalities with delay and singular kernels was derived and used to
prove nonexistence of blowing-up solutions.

Optimal a priori estimates for very weak solutions of elliptic systems were found for various
types of boundary conditions. Moreover, an optimal upper bound of the blow-up rate was
found for a parabolic equation with a nonlinear boundary condition. On several examples it
was shown how to use Liouville type theorems for elliptic problems to prove Liouville type
theorems for parabolic problems. It is known that such theorems imply optimal bounds for
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singularities and asymptotic behaviour of solutions.
New extinction rates were found for the fast diffusion equations.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. RNDr. Marek Fila, DrSc. prof. RNDr. Karol Micieta, PhD.

V Bratislave 19. 05. 2011 V Bratislave 19. 05. 2011

" podpis zodpovedného riesitela podpis Statutarneho zastupcu prijemeu
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