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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpHK: 27.17.33

Tema guceprauii:
1. Po3po6ka i jocimKeHHsI MeTOIiB aHasi3y aBTOMAaTHUX MOjieslell, BU3HAaUeHUX Ha airebpaidHux CTPyKTypax.

2. Elaboration and investigation of methods of analysis of automata models defined on algebraic structures.

Pedepar:

1. MeTom gucepTrauiiHoOi po60TH € po3pobKa MaTEMATUYHOTO aNapaTy AJis JEeCKPUITUBHOTO, aJITOPUTMIYHOTO Ta
METPUYHOTIO aHasli3y ciMel aBTOMATIB, Ki IPEJCTAaBIEHO CUCTEMAaMU PEKYPEHTHUX CITiBBIHOLIEHDb Ha
anrebpaiyHUX CTPYKTypax Hall CKIHYeHHUM KijblieM 3 NO3U1ii iX MOTeH1iiHOTO BUKOPUCTAaHHS Y IPoLeci
PO3B'si3aHHS 337a4 3axUCTy iHpopmallii. Po3po-6s1eH0 MaTeMaTUYHU anapar [ JOCiIKeHHS CUCTEM PiBHSIHb Ta
HepiBHOCTEN Haf, CKiIHUYEHHUM KiJblieM, @ CAME: METOJ, aHaJIi3y CTaTUCTUYHOI €KBiBaJIEHTHOCTI Bi0OOpakeHb Bif,
0araTbOX 3MiHHMX CKiIHY€HHOI MHOXXHMHU y cebe, CXeMy IPeICTaBIeHHs Y HESIBHOMY BUIJISITi MHOKMHU PO3B'S3KiB
crucTemu anrebpaidyHuX piBHSIHb 3 IapaMeTpaMu, CXeMY BUpilllyBaya Jijisl IepeBipKY BUKOHYBAHOCTI (OpMyJ1
JIiHIHOI apUPMETUKMU.

2. The thesis is devoted to elaboration of mathematical tools intended for de-scriptive, algorithmic and metric
analysis of families of automata presented via systems of recurrent relations on algebraic structures over a finite



ring under supposition of their potential application for resolving problems of information protection. There are
elaborated mathematical tools intended for investigation of systems of equations and disequalities over a finite
ring, namely: the method for analysis of statistical equivalence of multy-variable mappings of a finite set into itself,
the scheme for presentation of the set of solutions of algebraic equations with parameters in implicit form, the
scheme of a solver for checking satisfya-bility of formulae of linear arithmetic. The problem of design of imitational
model for a family of automata presented via systems of recurrent relations over a finite ring is resolved, and the
class of asymptotically exact imitational models is extracted. It is investigated computational security of families of
hash-functions, realized by strongly-connected automata without output function presented via systems of
recurrent relations over a finite ring. It is investigated families of automata over a finite associative-commutative
ring, which transition and output functions are algebraic sum of a function of the state of automaton and a
function of an input symbol, under condition that the value of every component of transition function is some
element of fixed ideals of the ring. It is investigated families of automata presented over a finite ring via systems of
recurrent relations over varieties with algebra, as well as over parameterized varieties with some extracted set of
trajectories. Families of automata presented via systems of recurrent relations on elliptic curve over a finite field
are investigated. The results obtained in this thesis can be used in development of software intended for re-solving
problems of transformation and protection of information.
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