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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 50.41

Tema guceprauii:
1. locnimxeHHs Ta po3pobKa aJroOpyuTMIB IIepeBipKY BUKOHYBAHOCTI B JIOTiKax KOMIIO3ULiiHO-HOMiHaTUBHOTO THUILY.

2. Investigation and development of algorithms for checking satisfiability in composition-nominative logics.

Pedepar:

1. KoM1o3uuiilHO-HOMIHATUBHI JIOTIKY € y3araJIbHEHHSIM KJIACUYHUX JIOTIK Ha KJIACU YaCTKOBUX IPEAUKATIB Ta
¢dyHKLi 3 HedikcOBaHO apHicTIO. Taki JIOTiKM BUJAIOTHCS a[IeKBATHUM (HOPMali3MOM J1J1s NO6YA0BU (GOPMaJIbHUX
Mogesiel Iporpam Ta IpoBeJeHHs MipKyBaHb Hall HUMU. B poOOTi po3riisaoThcst MPONo3uLlifiHi, peHOMiHaTHBHI,
KBaHTOPHI, YUCTi NepUIONOPSIKOBI, IEPIIONOPSAKOBI, 6araToCOPTHI YUCTi NEPIIONOPSAKOBi Ta 6araToCOpTHI
MEPLIONIOPSIKOBI KOMIIO3ULIMHO-HOMIHATHBHI JIOTiKU. JIJIs1 JIOTiK BKa3aHUX TUIIIB 3alIPOIIOHOBAHO METOOV
IepeBipKYU BUKOHYBaHOCTi (pOpMyJI, JOBEIEHO iX KOPEKTHICTh Ta cPOPMYyIbOBAHO AJTOPUTMU TaKOi II€PEBipKU.
[TprHLMIIOBOIO ifeelo NOOYAOBAaHUX AITOPUTMIB € 3BE€/IEHHS 3a/laui epeBipKU BUKOHYBAHOCTI OPMYJIM B

KOMITIO3UIiNHO-HOMIHATHBHIN JIOTilIi 1O aHAJIOTIYHOI 3a/1ay4i JJis1 KTACUYHUX JIOTIK.

2. The goal of the thesis is to develop satisfiability checking methods for formulas of composition-nominative
logics that are oriented on specification of program models. Composition-nominative logics are generalizations of



classical logics on classes of partial predicates and functions with non-fixed arity. Such logics appear to be an
adequate formalism for constructing and reasoning about formal models of programs. In the thesis such types of
logics are considered: propositional, renominative, quantifier, pure first-order, first-order, many-sorted pure first-
order, and many-sorted first order composition-nominative logics. For logics of these kinds methods of
satisfiability checking are proposed, correctness of the methods is proved and algorithms of satisfiability checking
are formulated. The underlying idea of the algorithms constructed consists in reduction of satisfiability problem
for a composition-nominative logic to the same problem in some fragment of classical first-order logic. The
algorithms developed allow to leverage existing methods and tools for satisfiability checking in first-order logic for
checking satisfiability of formulas of composition-nominative logics. Such algorithms provide new possibilities for
using composition-nominative logics in formal development of software and hardware systems.
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