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Stidium modelovania neur¢itosti a spracovania informacii si vyZzaduje rozne pristupy a komplexné pohPady na tito zavazni
problematiku. Jeden z pohl’adov, ktory je prinosom pracovnikov tohto projektu, je algebraicky pristup. V tejto stvislosti sa
Studuji vztahy medzi usporiadanymi grupami, MV-algebrami, efektovymi algebrami a algebrami operatorov s moZnymi
aplikaciami v modelovani neurcitosti a v teorii informacie, klasickej i kvantovej. Medzi najdéleZitejSie vysledky patri napr.
rozSirenie vety Loomisa-Sikorského na sigma MV-algebry ainé typy efektovych algebier a aplikacia tohto vysledku pri
popise podmienenych pravdepodobnosti na MV algebrach, dokaz existencie spektralneho rozkladu pre prvky sigma MV-
algebier a Specidlnej triedy abelovskych grup (tzv. RC grip), preskimanie Struktiry stavového priestoru logik pred-
Hilbertovych priestorov, preskimanie Struktiry variet nekomutativhych MV algebier (tzv. GMV algebier), dékaz existencie
pravdepodobnostnych mier (stavov) na réznych typoch skimanych Struktiar, vyskum entropie na MV algebrach
a efektovych algebrach, detailné skiumanie vlastnosti zvizovych efektovych algebier, MV algebier, GMV algebier a im
pribuznych Struktir, véitane topologickych a kategoridlne teoretickych vlastnosti, $tidium blokov, t.j. kompatibilnych
podstruktur, ktoré sa v kvantovej mechanike interpretuju ako sicasne meratel’'né udalosti, vyskum t-noriem , t-konoriem
a fuzzy integralov, ktoré sa daju aplikovat’ na nepresné merania, konS$trukcia informaénych variet na kvantovych stavoch,
t.j. geometrickych Struktur, zaloZenych na relativnej entropii stavov, rozsirenie klasickej teorie Statistickych experimentov
na kvantové experimenty a dokaz kvantovej lokalnej asymptotickej normality. Celkove ¢lenovia rieSitel’ského kolektivu za
celi dobu rieSenie publikovali 59 prac v karentovanych ¢asopisoch, na ktoré maju dosial’ 15 SCI citacii. Svoje vysledky
prezentovali na viacerych vyznamnych medzinarodnych férach. Boli organizatormi alebo spoluorganizitormi asi 7
medzinarodnych konferencii, napr. konferencii v ramci International Quantum Structures Association (IQSA) v rokoch
2004 a 2006. O medzinarodnom uznani vysledkov ¢lenov projektu svedci i skutocnost’, Ze A. Dvurecenskij bol prezidentom
IQSA v rokoch 2004-2006, S. Pulmannova a Z. Rieanova st ¢lenmi Vedeckej rady IQSA. Okrem toho, E. Chetcuti and G.
Jenca dostali Cenu mladych vedeckych pracovnikov IQSA v roku 2006.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The investigation of modeling uncertainty and information processing needs different approaches and complex insights into
this important problematic. One of the approaches, which is a contribution of the members of this project, is the algebraic
approach. In this connection, relations among ordered groups, MV algebras, effect algebras and algebras of operators and
their possible applications in uncertainty modeling and information theory, classical and quantum, have been studied.
Among the most important results, we mention, e.g., generalization of the Loomis-Sikorski theorem for sigma MV algebras
and other types of effect algebras and application of these results by the description of conditional probabilities on MV
algebras, proof of the existence of spectral decompositions of elements of sigma-MV algebras and of a special class of
abelian groups (so called RC-groups), investigation of the structure of the state space of logics of pre-Hilbert spaces,
description of the structure of varieties of noncommutative MV algebras (so called GMYV algebras), proof of the existence of
probability measures (states) on different types of investigated structures, investigation of entropy on MV algebras and
effect algebras, detailed study of the properties of lattice effect algebras, MV algebras and GMYV algebras and related
structures, including topological and categorical properties, investigation of blocks, i.e. compatible substructures, which in
quantum mechanics are interpreted as simultaneously measurable events, investigation of t-norms, conorms and fuzzy
integrals, which have applications by imprecise measurements, a construction of informational manifolds on quantum
states, i.e., geometric structures based on relative entropy of states, extension of classical theory of statistical experiments to
quantum experiments and the proof of quantum local asymptotic normality. The members of the project published
altogether 59 papers in currented journals, to which they have up to now 15 SCI citations. Their results were presented on
several important international conferences. The members of the project were organizers or co-organizers of about 7
international conferences, in particular conferences in the frame of International Quantum Structures Association (IQSA)
in 2004 and 2006. A high international esteem of the members of this project can be seen also from the fact, that A.
Dvurecenskij was President of IQSA in 2004-2006, and S. Pulmannova and Z. RieCanova are members of the Council.
Besides of this, E. Chetcuti and G. Jen¢a were awarded the Prize IQSA for young researchers in 2006.

Podpis riesitela: .S. Pulmannova



