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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hosi y3arasipHeHi MaTeMaTU4HI MOJIEJIi 3 JUCKPETHUM 4aCOM: KJIITUHHI aBTOMAaTH, HENPOMEPEXKi, IUCKPETHI

PIBHSIHHA Ta MOJKJIMBI IX 3aCTOCYBaHHSA.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

New generalized mathematical models with discrete time: cellular automata, neural networks, discrete equations
and their possible applications.

Pedepar yKpaiHCBKOIO:

OTpumaHi ouiHku ppaKkTaIbHUX PO3MIPHOCTEN aTpakTopiB. JlocimkeHo 6araTo3HauyHi PO3B'SI3KU JIOTICTUIHOTO
PIBHSIHHS 3 aHTUCHUIIALIEIO Ta IUTAHHS CKJIAAHOCTI iX 06YnCIeHHs. PO3ryIsHyTO (POpMasIbHi aClIEKTU
HEBU3HAYEHOCTEH, SIKi [10B's13aHi 3 BiZICYTHICTIO KJIACUYHUX CTOXaCTUYHUX 3aKOHIB. By OTprMaHi HOBI iCTOTHI
Pe3yJIbTaTU B raynysi KiIiTHHHUX aBTOMATIB. [lo-niepiue, Branocs cGopMyJIIOBaTH LUISIXY y3araabHEHHS KJIITHHHUAX
aBTOMATIB [10 3aCTOCYBaHHS B T€Opii 00YMCIIEHHS Y BUNAJIKY, KOJIM BifJ[IOBiHI 06'€KTH MalOTh 6araToO3HaYHUN
xapakrep. Takox 6yy0 BUHANEHO HOBUM TUI KJIITUHHUX aBTOMATIB, 110 IO3BOJIMJIO BUKOPHUCTOBYBAaTH YaCTKOBUI
TUII 6araTO3HAYHOCTI, IOB'SI3aHMI 3 BUKOPUCTAHHSIM aHaiTUYHMX PYHKLiNA. Takoxk 6yJ10 3alpONIOHOBAHO HOBI TUIH
IITYYHUX HEMPOMEPEK, 1110 AOIYCKAIOTh Pi3Hi TUIIM 6araTO3HaYHOCTI, 30KpeMa 3 po3rajay>KeHHsIMU. 3aIIPOIIOHOBAHO
y3araJlbHeHHs 3BUYalHUX OJHO3HAYHUX IITYYHUX HEIPOHHUX MEPEX Y BUIJISZ] 6araToO3HaYHUX MEPEXK, L0 MOXYTh
MAaTH KijibKa 3Ha4eHb €JIEMEHTIB Ta 6araTo3HauHi 3B's13KM MK eJleMeHTaMu. Po3risiHyTo MoAUQiKOoBaHi HEIPOHHI
mepexi Xondinga i3 BIacTUBICTIO CUJIbHOTO NependayeHHs. ONMcaHO Mepexi, o po3ranyKylTecs. JocimKkeHo
HOBI aclleKTy IPOoLleCiB HaBYaHHS Ta MO>KJIMBI 00J1aCTi 3aCTOCYBaHHS 6araToO3HaYHUX HEPOHHUX MEPEX.
JocnimkeHo HOBI Kacu 3aa4, 110 ONMCYIOThCS MOJIeJISIMU 3 BUIEPEI)KEHHSIM (aHTUCUIIALI€I0), 8 TAKOX 3
BHYTPILIHBOIO CTPYKTYPOIO €JIEMEHTIB. [IpoBeNeHO aHai3 iCHYIOUNX AKEPEJl HEBU3HAYE€HOCTI Ta MOKJIMBOCTI iX
dopmauizariii, 30kpeMa rMop’s13aHi 3 6araTo3HavyHiCTIO. OJHUM i3 TaKUX CEPEIOBUIL 1J1s1 IOCTiIKeHHS € KJIiTUHHI
aBTOMATH. Y JOCIIIKEHHIX PO3IJISIHYTO OIMC aHAJIOTIB IBOLIIIMHHOIO EKCIIEPUMEHTY [JI51 KJIITUHHUX aBTOMATIB.
HaBenmeHo pe3ybTaTy KOMII'IOTEPHUX €KCIIEPUMEHTIB. 3alIPOIIOHOBAHO JesKi IHTepIIpeTaliii, BKII04anu pO3IOLi
YaCTOT CTaHiB IPOTSIrOM €BOJIIOLii. TaKoXX onucaHa NMOBIPHA pOJib CUJIBHOI aHTUCUIIALIi] B TAKUX €KCIIEPUMEHTAX.
PosrnsayTto Mmogudikaito mepex IleTpi, 0CHOBHOIO HOBOI PUCOIO SIKOi € MO>KJIMBICTh BUHMKHEHHS

6araTo3HavYHOCTI.

Pedepar aHIJIiHCBKOIO:

Obtained estimates of fractal dimensions of attractors. Multivalued solutions of the logistic equation with
anticipation and the issue of the complexity of their calculation are studied. Formal aspects of uncertainties
related to the absence of classical stochastic laws are considered. Significant new results were obtained in the field
of cellular automata. First, it was possible to formulate ways of generalizing cellular automata for use in the theory
of computation in the case when the corresponding objects are multi-valued. A new type of cellular automata was
also invented, which made it possible to use a partial type of ambiguity associated with the use of analytic
functions. Also, new types of artificial neural networks have been proposed, allowing different types of ambiguity,
in particular with branching. A generalization of ordinary single-valued artificial neural networks in the form of
multi-valued networks, which can have several values ooof elements and multi-valued connections between
elements, is proposed. Modified Hopfield neural networks with the property of strong prediction are considered.
Branching networks are described. New aspects of learning processes and possible areas of application of multi-
valued neural networks were studied. New classes of problems described by models with advance (anticipation), as
well as with the internal structure of elements, were studied. An analysis of the existing sources of uncertainty and
the possibilities of their formalization, in particular those related to ambiguity, was carried out. One such
environment for research is cellular automata. In the research, a description of analogues of the double-slit



experiment for cellular automata is considered. The results of computer experiments are given. Some
interpretations are proposed, including the distribution of state frequencies during evolution. The probable role of
strong anticipation in such experiments is also described.
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