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1. Po3po6ka Mopenelt Ta apXiTeKTyp BUCOKOIIPOAYKTUBHUX KJIITHHHUX aBTOMATIB

2. Development of models and architectures, high-performance cellular automata

Pedepar:

1. O6'eKT BOCHIIKEHHS - IpoLecU (PYHKLIOHYBAHHS KJIITHHHUAX aBTOMATIB, 110 BUKOPUCTOBYIOTCSI B KOMII'IOTEPHUX
CHACTEMaXx 3arajibHOro Ta CIIeLiaJIbHOTO NPU3HAYeHHs. MeTa - CTBOPEHHSA MOJIeJIeN i apXiTeKTyp
BACOKOIIPOAYKTUBHUX KJIITUHHUX aBTOMATIB, 10 BUKOPUCTOBYIOTHCSI B KOMII'TOTEPHUX CUCTEMAX 3arajbHOTO Ta
CIIeLliaJIbHOTO NIPU3HAY€HHS. MeTOooM JOCIII)KEHHS - METOIU NUCKPETHOI MaTEMaTUKU, TEOPil aBTOMATIB, Teopii
MIMOBIDHOCTEN Ta KOMII'ITOTEPHOTO MOJE/II0OBaHHA. AllapaTypa - IepCOHaJIbHI KOMIT'IoTepU. TeopeTnyHi i mpakTuyHi
PEe3yJIbTaT - PO3POO6JIEHO aJIrOPUTM TeHepallii IepIIoro MoKoJiHHS KIIITHUH KJIITUHHOTO aBTOMATa Ha OCHOBI
TeTPaJIOTiKY Ta TeTPAKO,B, 10 3abe3Ieuye Oiblll THYYKe 3aBJlaHHS CTaHy KJIiTMHHU Ta 30iJIbIllye KOMIIAKTHICTb
[IOJIaHHS BiANnosigHoi iHopMallii; CTBOPEHO aIropuTMU (POPMYBAHHS HOBOTO CTaHY IIOTOYHOIO IIOKOJIiIHHS KJIITUH
HEKEePOBAHOTO i KEPOBAHOTO KJIITUHHMX aBTOMATIiB HAa OCHOBI TETPAJIOTiKM Ta TETPAKOZIB, 110 3a6e31e4ye rHy4YKy

B32€MO/IiI0 KJIITUHMU 3 CyCiZlaMu; po3po6JieHO ITPOrpaMHi KOMIIOHEHTH, 1[0 peasli3yloTh KePOBaHi i HeKepoBaHi



KJIITUHHI aBTOMAaTH Ha OCHOBI TETPAJIOTIKU Ta TETPAKOZY, Ta OTPMMaHi OLiHKM iX NIPOOYyKTMBHOCTI. HOBU3Ha -
OTPUMAaHO I10JAJbIINI PO3BUTOK TEOPETUYHNX OCHOB I100YA0BU KIIITUHHUX aBTOMATIB, 5IKi, Ha BiMiHY Bif
icHy10uMX, 3aCHOBaHi Ha TETPAJIOTil]i Ta TETPaKOAax, 10 3abe3nevye 6ibLI 'HyYKe 3aBJAHHS CTaHy KJIITUHU i
II03BOJISIE 30iMbIINTY KOMIIAKTHICTh MOJIaHHS BifIOBigHOI iHOopMaliii; Brepiie 3anpornoHOBaHO MOAEJi
(PYHKIIOHYBaHHSI HEKEPOBAHOI0 Ta KEPOBAHOI'O KJIITUHHUX aBTOMATIB, 5IKi, HA BiIMiHy Bif] iCHyl04MX, 3aCHOBAHi Ha
TeTpaJsIorili Ta TeTpakoax, 1o 3abe3nedye rHydky B3aeMOJIilo KIITUHU 3 CyCinamy; yIOCKOHAJIEHO apXiTeKTypy
KOMipKH KJIITUHHOTO aBTOMATa, sIKa, Ha BiIMiHY BiJ] iCHyI0UMX, BUKOPUCTOBYE 3allaM’sITOBYBaJIbHUI IPUCTPIii 3
TabMLEeIo IIPABUJI IEPEXOAY, IKa 3aBAaHTAXKYETHCS, L0 O3BOJISIE TEPENPOrPaMyBaTU KIIITUHHUN aBTOMAT J1J1s1
KOHKPETHOT'0O KOPUCTyBaya i po3Iupioe cepy Horo 3aCTOCYBaHHS; YIOCKOHAIEHO apXiTeKTypy KJIiTUHHOTO
aBTOMATa, 51Ka, Ha BiIMiHY Bif] iCHyIOUMX, BAKOPUCTOBY€E 6araTollapoBy OpraHisaliiio, 10 J03B0JIsI€ MiABUILUTU
[IPOAYKTUBHICTb KJIIITUHHOTO aBTOMATa; OJI€P>KaHO MOJAJIbIINY PO3BUTOK CIIOCOOIB 3aMUCYy I0YATKOBUX 3HAYEHD i
3YMTYBaHHS Pe3yJbTaTiB pOOOTH /1Jis1 KJIITUHHOTO aBTOMATA, SKi, Ha BiIMiHY BiJ] iCHyl0YMX, OPi€HTOBaHi Ha
GaraTolapoBy oprasisallilo, 1110 103BOJIS€ MiTBUIIUTY MBUIKOIO KIITUHHOrO aBTomMaTa. CTyNiHb BIIPOBA)KEHHSI -
Pe3yJbTaTU JUCEPTALIMHOTO AOCiI)KEHHS BUKOPUCTOBYIOTbCS Y HaBYaJIbHOMY IIPOLECi Ta HAYKOBUX
IOCTIiIKEHHIX Kadeapu KOMIT'IOTEPHUX HayK [JOHeIbKOTO HallioHAJILHOTO TexHiYHOro yHiBepcutety. Chepa
BUKOPMCTAHHS - B KOMII'FOTEPHUX CUCTEMAX, [TOB'SI3aHUX 3 TOCJIIIKEHHSIM, MOJEIOBAHHSIM Ta IPOEKTYBaHHSIM

CKJIaJJHUM JIMHAMIYHMX MIPOLIECIB i CUCTEM.

2. Object of research - the process of functioning of cellular automata used in the computer systems of general
and special purpose. The purpose - the creation of models and architectures, high-performance cellular automata
used in the computer systems of general and special purpose. Research methods - methods of discrete
mathematics of the theory of automata, probability theory and computer simulation. Equipment - personal
computers. Theoretical and practical results - generating algorithm of the first generation cell cellular automaton
based on tetralogiki tetrakodov and that provides a more flexible job status of the cells and increases the
compactness of the presentation of relevant information; algorithms form the new state of the current generation
of cell unmanaged and managed cellular automata based on tetralogiki and tetrakodov that provides flexible
interaction with the neighboring cells; developed software components that implement managed and unmanaged
cellular automata based tetralogiki and tetrakoda and obtain estimates of their performance. Novelty - further
developed the theoretical basis of the construction of cellular automata, which, unlike the existing based on
tetralogiki tetrakodah and that provides a more flexible job status cells and increases the compactness of the
presentation of relevant information; first proposed the model of functioning of unmanaged and managed cellular
automata, which, unlike the existing based on tetralogiki and tetrakodah that provides flexible interaction with the
neighboring cells; improved architecture cell cellular automaton, which in contrast to the existing storage device
uses a downloadable spreadsheet transition rules, which allows you to reprogram a cellular automaton for a
particular user and expands the scope of its application; improved architecture of a cellular automaton, which in
contrast to the existing uses layered organization that improves the performance of a cellular automaton; further
developed methods for recording initial values and read performance for the cellular automaton, which in contrast
to the existing multi-layer oriented organization, which improves the performance of a cellular automaton. The
degree of implementation - the results of the research are used in the educational process and scientific research
of the Department of Computer Science of Donetsk National Technical University. Use sphere - in computer
systems related to research, modeling and design of complex dynamic processes and systems.
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