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3mict aumcepramii. Y  Berymi  OOIpyHTOBAHO — aKTYajbHICTh — TEMH,
chopMylIbOBAaHO METYy Ta 3a/adl JOCHIKEHb, PO3KPUTO HAYKOBY HOBHU3HY Ta
MPaKTUYHY LIHHICTh pOOOTH, MPEJCTABIICHO ii 3arajibHy XapaKTepUCTHUKY.

Ilepmuii po3ain NpUCBAYECHUI OISy JITEpaTypd 3a TEMOIO JUcepTallii Ta
OOTpYHTYBaHHIO BUOOPY HAMPAMKY JTOCITIIKEHb.

Y apyromy po3aijgi J0CIDKEHO MaTeMaTUYHHN arapar KOMIT IOTEPHOIO
JOCJIIPKEHHS! JIIHIMHUX CHUCTEM 3 HAONMXKEHUMU JaHUMHU; PO3pOOIEHO mapaliebHUM
Onounuii  amroput™ LLT-po3BHHEHHS «XMapoOYOCHOI» MAaTpHI, JOCHiIKEHO
MPUCKOPEHHS Ta €(PEKTUBHICTh NApaieIbHOTO aJTOPUTMY.

Y TperboMy po3aUIl pO3pOOJSIEHO AJTOPUTMH ABTOMATUYHOTO BU3HAUYEHHS
CTPYKTYPH PO3PLIKEHUX MATPULIb Ta X PETYISPU3aIlii HA OCHOBI METO1B MAITUHHOTO
HayaHHS Ta HeWpomepekeBUX TexHoiorid. [loOynoBaHO 3ropTkoBaHy HEWPOHHY
Mepexy «Sparse Matrix Vision». BukonaHa mporpaMHa peajizalilis Ta HPOBEIACHO
YUCEJIbHI EKCIIEPUMEHTH.

VY uyerBepTOMY pO31UTI PO3pOOJEHO NPHUHIMUIM, APXITEKTYpYy Ta  CKIAJ
IHTENEeKTyaIbHOT cucTemMu Komin totepHoi mareMatuku (ICKM) mis aBTomaTu3artii

MpoIleCy MOCHIPKEHHSI Ta PO3B’SA3yBaHHs 3ajlad, 3alpOINOHOBAHO ii KOMI IOTEPHY
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peanizamito. HaBeipeHo pe3ynbTaTH NPaKTUUHUX  PO3paxXyHKIB. JloCIiKEHO
e(EeKTUBHICTh AJITOPUTMIYHOTO 1 TIporpamuoro 3ade3neueHds ICKM Ha Hu31 3a1a4

MaTE€MaTUYHOTO0 MOJIEIIOBAHHS B OYy/IIBEJIbHIN ramysi.

Kuro4oBi ciioBa: cucrema KOMII' IOTEPHOT MAaTEMATUKH, TTapaielibHl aJrOPUTMH,
PO3pIIKEHI MaTpulll, KOMIT'IOTEpU TIOPUIHOI apXITEKTypH, MalllMHHE HaBYaHHS,

HEUPOHHI MEPEKI.



ABSTRACT

Yershov P.S. Intelligent system of computer mathematics for mathematical
modeling in science and engineering. — Qualifying scientific work on manuscript
rights.

Dissertation for a Doctor of Philosophy Degree by specialty 113 Applied
mathematics. — V.M. Glushkov Institute of Cybernetics of the National Academy of

Science of Ukraine. — Kyiv, 2023.

The contents of the dissertation. 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 LL"-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, the 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
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algorithmic and software ISCM on a number of problems of mathematical modeling in

the construction industry was studied.

Key words: computer mathematics, linear algebra, sparse matrices, hybrid

architecture computers, artificial neural networks



