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Abstrakt: Na overeni, zda dana identita (napf. komlttativita, asociativita, apod.) plati v dane
algebre (grupe, okrului,...), existuje ocividny algoritmtts, ktery ma exponencidlni slozitost vzh-
ledem kdelce zadane identity (profixm'algebru)- Neni tezke nahlednout, ze tento problem je pro
libovolnou algebra v I ride co-NP a ze existuji algebry, pro ktere je co-NP-uplny. Na druhou
stranu, pro mnoho algeber (napr. pro abelovske grupy) existitje algoritmus polynomidlni. Ex-
istuje mezindrodni projekt, jehoz cilein je charakterizovat ty algebry, pro ktere je tento prob-
lem pollfnomidlni, rcsp. co-NP-iiplny. Cflem tcto prdce je shrnout nektere zndme vysledky o
grupdch a okruzich. Konkretne ukdzeme polynomidlni algoritmy pro testovdni identit v nilpo-
tentnich i dihedrdlnfch grupdch a nilpotentnich okruzich, a dokdzeme co-NP-iiplnost testovdni
identit v nenilpotcntnfch okruzich.
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Abstract: There is an obvious algorithm for verifiing an identity validity (e.g. cornmutativity,
asociativity, etc.) for an algebra (group, ring,...). However, this algorithm has exponential
time complexity in the lenght of a given identity (for fixed algebra). It is easy to see that this
problem is hi co-NP for an arbitrary algebra and that there are algebras such that the problem
is co-NP-completc. Conversely, this problem is polynomial for many algebras (e.g. Abclian
groups). There is an international project with the aim of characterization such algebras for
which is the problem polynomial or co-NP-complete. The purpose of this thesis is to summary
some known results for groups and rings. Specifically, we'll show polynomial algorithms for
the identity checking problem for nilpotent and dihedral groups and nilpotcnt rings, and we'll
prove co-NP-cornpleteness of the identity checking problem for non-nilpotent rings too.
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