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S nazvem

Nestandardni tlumené oscilatory

Tlumené oscilatory typu x” + a(x)x’ + b(x) = f(t) patii k elementarnim problémim v
mechanice. Pro pfiméfené hladké funkce a(.), b(,), napi. C' nebo Lipschitzovské, existuje rozsahla a
klasickd matematicka teorie. Tzv. nestandardni analyza (NSA) je velmi silny a abstraktni logicky
ramec, ktery umoziuje vlozit libovolnou matematickou teorii do rozsifeného univerza, které typicky
obsahuje nestandardni (,,idealni”) prvky. Nejjednodussim a nejznaméjsim piikladem jsou nekonecné
mala a velka cisla - ¢isla, s nimiz se moderni analyza pted cca 150 lety mozna k oboustranné skod¢
rozesla.

Pokusime se ukazat, ze urcité nestandardni volby funkci a(.), b(.) ptirozené¢ vedou k popisu
,hestandardnich” mechanickych jevli: Coulombovo tfeni, neroztazitelna struna, ¢i, obecnéji, naraz
télesa na pevnou sténu. Diky jazyku NSA zaroven zlstaneme v ramci klasické teorie diferencialnich
rovnic.

Non-standard damped oscillators

Damped oscillators of the form x" + a(x)x’' + b(x) = f{t) are classical models in mechanics and
for regular enough a(.), b(.), say C' or Lipschitz, the mathematical theory is very well understood.
Non-standard analysis (NSA), on the other hand, is a rather strong and abstract logical framework.
Using NSA, various mathematical theories can be embedded into larger universes with non-standard
("ideal") elements. The simplest and most famous examples are infinitely large and small numbers
(which are thought by some advocates of NSA to be fatally missing from Calculus for nearly 200
years by now.)

Curiously enough, some nonstandard choices of the functions a(.) and b(.), taking infinitely
large values, or with infinitely steep growth, are natural models of some "non-standard" mechanical
elements: damper with Coulomb's friction, inextensible string, or more generally, collision of a
moving mass with a wall.

In our talk, we will see how these situations can be modelled within the framework of NSA.
We show that interesting dynamics can occur and even more, new interesting questions can be asked.
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