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2. Intelligent system of computer mathematics for mathematical modeling in science and engineering

Pedepar:

1. Inceprarnifina po60Ta IPUCBIYEHA PO3POOJIEHHIO IPUHIUIIIB, aJITOPUTMIYHOrO Ta IPOTPaMHOrO 3a0€311€4YEeHHS
iHTesIeKTyaIbHOI CUCTeMU KOMITIOTEPHOI MaTeMATUKU JIJIs1 aBTOMATU3aLLii IIpoLecy AOCiIKEHHS Ta PO3B'sI3yBaHHS
CHCTEM JIIHIHUX anre6paiyHuX 3 pO3piIP)KeHUMHU MaTPULSIMU Ha KOMITIOTepax riopruaHOi apXiTeKTypu. Y BCTyIIi
OOI'PYHTOBAHO aKTyaJbHICTb T€MU, CPOPMYJIBOBAHO METY Ta 33Jadi AOCJiI)KEHb, PO3KPUTO HAYKOBY HOBU3HY Ta
[IPaKTUYHY LiHHICTb POOOTHU, IPEACTABIIEHO ii 3arajlbHy XapaKTepUCTUKY. [leplunil po3ain NPUCBIYEHNI OTJISILY
JliTepaTypu 3a TEMOIO JUCEPTalii Ta OOrPyHTYBaHHIO BUOOPY HAIIPSIMKY OCTIiIKeHb. Y APYyroMy po3aisi
IOCTIIKEeHO MaTeMaTUYHUM arlapaT KOMITIOTEPHOTO IOCiKeHHS JiHIHUX cucTeM 3 HaOIDKEHUMU TaHUMY;
PO3p06JI€HO NapaseabHUil 6;109HMI anropuTM LLT-pO3BUHEHHS «XMapO4OCHOI» MaTpULi, LOCIIIPKEHO
IIPUCKOPEHHS Ta €(PEKTUBHICTb MapajesbHOTO aJITOPUTMY. Y TPETbOMY PO3ili pO3pO6JIEHO aITOPUTMU

aBTOMATUYHOTO BU3HAYEHHS CTPYKTYPH PO3PiIPKEHNX MATPULB Ta iX peryyspusalii Ha OCHOBI METO/iB MAIIMHHOTO



HaBYaHHS Ta HEHpOMepeskeBUX TexXHOJIOTiH. [T06yZ0BaHO 3ropTKOBaHY HEMPOHHY MepexXy «Sparse Matrix Vision».
BukoHaHa nporpamMHa peasisallisi Ta IpOBeeHO YUCeJIbHI eKCIIepUMEHTH. Y 4eTBEPTOMY PO3ijli pO3p06IeHO
IIPUHLUIIY, apXITEKTYypPy Ta CKJIaJ, iHTeJIeKTyaJIbHOI CUCTeMHU KOMITIoTepHOi MatemaTuku (ICKM) 1151 aBTOMaTHU3alLlii
IIPOLIECY AOCJIIIPKEHHS Ta PO3B'SI3yBaHH 3a7ja4, 3a[IPOIIOHOBAHO ii KOMITIOTEPHY pearisalio. HaBeneHo pesysibTaTu
IIPAKTUYHUX PO3PaxXyHKiB. JlociiKeHO epeKTUBHICTb aITOPUTMIUYHOTO i MporpamHoro 3a6esnedenHs: ICKM Ha

HU3I] 33/1a4 MaTeMaTUYHOT'O MOJIeJIIOBaHHS B Oy[liBeJIbHIl rajmysi.

2. The dissertation is devoted to the development of principles, algorithmic support and software of an intelligent
system of computer mathematics for automating the process of analysis and solving linear algebraic systems with
sparse matrices on hybrid architecture computers. The introduction substantiates the relevance of the topic,
formulates the purpose and tasks of the research, reveals the scientific novelty and practical value of the work, and
presents its general characteristics. The first chapter is devoted to the review of the literature on the topic of the
dissertation and justification of the choice of research direction. The second chapter explores the mathematical
apparatus of computer research of linear systems with approximate data; a parallel block algorithm for LLT-
factorization of "cloud" matrix was developed, the acceleration and efficiency of parallel algorithms were
investigated. In the third chapter, algorithms for automatic identification of the structure of sparse matrices and
their regularization based on machine learning methods and neural network technologies are developed. A
convolutional neural network "Sparse Matrix Vision" was built. Software implementation and numerical
experiments were carried out. In the fourth chapter, principles, architecture, and composition of the intelligent
system of computer mathematics (ISCM) for automating the process of research and problem solving are
developed, and its computer implementation is proposed. The results of practical computations are presented. The
effectiveness of algorithmic and software of ISCM on a number of problems of mathematical modeling in the
construction industry was studied.
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