O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0418U003736
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamii: 19-11-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Yucraxkos Osekciit BanepitoBuy

2. Chystyakov Oleksii Valeriyovich
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 09-11-2018

CnenianbHICTB 32 OCBIiTOMO: [Iporpamue 3a6e3MeyeHHs] aBTOMAaTU30BAHNUX CUCTEM

Micue po6oTH 3400yBayva: Incrutyt kibepHetrku imeni B.M. Tnymkosa HAH Vkpainu

Kopg, 3a €IPIIOY: 05417176

Micqesnaxo,szeHHa: npocnekT Akagemika ['nmymkoBa, 40, m. Kuis, Kuis, 03187, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJi30BaHOI BYEHOI pasu): [l 26.194.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: IHCTUTYT KibepHETHKY imMeHi B.M. Tnymkosa HAH Vkpainu
Kopg 3a €IPIIOY: 05417176

Micue3HaxoaKeHHS: npocriekT Akagemika ['ymkosa, 40, M. Kuis, Kuis, 03187, YkpaiHa

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: TucTuTyT KibepHeTuku imeni B.M. Tnymkosa HAH Vkpainu
Kopg 3a €IPIIOY: 05417176

Micue3HaxoaKeHHS: npocrekT Akagemika ['ymkosa, 40, m. Kuis, Knis, 03187, YkpaiHa

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 27.03.17, 28.17.19

Tema gucepranii:
1. Ti6puHi anropuTMu JOCIiIKEHHS Ta PO3B's13yBaHHs ajnre6paiuHoi pobsieMy BIaCHUX 3HAYEHb 11711 PO3Pi’KeHUX
MaTpuLb

2. Hybrid algorithms of analysis and solving algebraic problems of eigenvalues for sparse matrices

Pedepar:

1. Po3B’s13aHHs anrebpaiyHoi mpobieMuy BjaCHUX 3HaUY€Hb € OfiHi€I0 3 PYyHIAMEHTAIbHUX 334a4 YACEIbHOTO
MOJEJIIOBAaHHS B 6araTbOx MPeJMETHUX 00JIacTSIX. MaTeMaTnyHi MoJiesli 6araThoX iH)KEHEPHUX 337124 OIUCYIOThCS
cucremMamu audepeHLianbHUIX PiBHSIHb a00 Pi3HULEBUMU PiBHSHHSIMU, PO3B'SI3aHHS SIKMX M0JISITa€ Y BU3HAUYEHHI
BJIACHMX 3HAY€Hb i BJIJACHUX BEKTOPiB MaTpPHULIb, 110, SIK IPABUJIO, MAIOTh PO3PiIPKEHY CTPYKTYPY. XapaKT€PHOIO
OCOOJIMBICTIO IUX MAaTPHULb € HABEJIMKI TIOPSAKM (IO [ECSITKIB MiJIbIIOHIB) 3 BEJIUKOIO KiJIbKiCTIO HEHYJIbOBUX
eJIeMeHTIB. 711 pO3B'a3yBaHHS 3aja4 TAKUX OOCSTiB HEOOXiIHO BUKOPUCTOBYBATH CY4aCHI OTY>KHi KOMITI0TEpU. Ha
ChOTOIHILIHIN [IeHb 115 TpobaeMa MoXKe OyTH BUpillleHa BUKOPUCTAaHHSIM 0araTosiiepHUX KOMITIOTEPIB 3
rpadiuHUMHU [TpoLiecopaMu — ri6pUAHUX KOMIT'IOTEPIB, sIKi NoenHyI0Th MIMD- i SIMD-apXxiTeKTypu, a TakoX
€(EeKTUBHOTO aJITOPUTMIYHO-IIPOTPAaMHOTO 3a0€3eYEHHs], [0 BPAXOBY€ SIK MAaTEMATUYHi BIACTUBOCTI PO3PiIKEHNUX
MaTpullb, TaK i apXiTeKTypHi 0CO6IMBOCTI KOMITIOTEPiB. OTXe, ITpobyiema CTBOPEHHS €(PEKTUBHUX TiOPUIAHUX

aJIrOPUTMIB pO3B'sI3aHHSI 33724 Ha BJIACHI 3HAUEHHS PO3PiIKeHNX MaTPULlb HA KOMITIOTepax ribpuaHoi apxiTekTypu



€ 10CUTb aKTyasbHa. OCHOBHI pe3yJbTaTu AUCePTaLifiHOI pO6OTH MOJISATalTh Y HACTYITHOMY: PO3POGJIEHO CXEMY
IeKOMIIO3MIil MaTpHULb HEPETyJSIPHOI CTPYKTYpH; pO3p006JIeHO Ta LOCIiI>KeHO HOBI riOpUiHi aITOPUTMU
PO3B’13yBaHHs YaCTKOBO] y3arajbHeHOi airebpaidHoi Ipo6jeMu BjaCHUX 3Ha4Y€Hb PO3PiIKEeHUX CUMETPUYHUX
IOJIaTHO BU3HAYEHUX MATPULb — IIONIePEMiHHO-TPUKYTHOTO METOly, METOZY CIIPSIKEHUX IPa/lieHTIB, a TaKOXK
MeTozy iTepaliil Ha MiANPOCTOPi; OTPMMAHO XapaKTEPUCTUKU e(PEKTUBHOCTI Ta MIPUCKOPEHHS riOpUIHUX
aJIrOpUTMIB; CTBOPEHO ITpOTpaMHe 3a6e3redyeHHsI Ha OCHOBI HOBUX aJITOPUTMIB JJIsl TiOPUIHUX KOMITIOTEPIB Ta
napasesbHUX KOMITIOTEPIB 3 HOBiTHIMU XocT-nIpouecopamu Intel Xeon Phi. ITpoBeneHo anpo6alito CTBOPEHOTo
aJITOPUTMIYHO-TIPOTPAMHOTO 3a6e3MeYeHHs IPY PO3B’I3yBaHHI TECTOBUX 3a/1a4 Ta 33/1a4i CTiMIKOCTI apyBaToro

I BOKOMIIOHEHTHOTO KOMIIO3UTHOTO Marepiaiy, 10 3BOAUTLCS [0 PO3B'SI3yBaHHS YaCTKOBOI y3arajJbHeHOi IpobieMun
BJIACHUX 3Ha4€Hb. PO3p006JI€HE aJIrOPUTMIYHO-TIPOrPaMHE 3a6€3NE€YEeHHS [J1S1 TOCTiIPKEHHS Ta PO3B I3aHHS
YaCTKOBO] y3arajbHeHOI Mpo6yIeMU BJIACHUX 3HAY€Hb PO3PiIPKEHUX MAaTPULlb BXOAUTH 10 CKJIay 6i6mioTexn
iHTesIeKTyalIbHUX IIPOrpaM 3 00YMCII0BaIbHOI MaTeMaTuky Inparlib, mo e mraTHUM nporpaMHUM 3a6€3MeYeHHsIM
iHTeseKkTyasbHUX KoMIT'toTepis cepiit IHmapkom Ta CKIT B IHcTuTyTi KibepHeTuku imeHi B.M. I'mymkosa HAH
Ykpainu. Peaysnbraty gucepratii 6y10 BUKOpUCTaHO B IHCTUTYTI MexaHiku imeHi C.I1. Tumomenka HAH Vkpainu
IIpY MOJIeJII0OBAHHI 33/1a4i CTIKOCTI KOMIIO3UTHOTO MaTepiany. Opep>kaHo IPUCKOPEHHS 00YUCII0BAJIBHOTO
npouecy no 50 pas.

2. The solving of the algebraic eigenvalue problem is one of the fundamental problems of numerical modeling in
many subject areas. Mathematical models of many engineering problems are described by systems of differential
equations or difference equations, the solving of which consists in determining the eigenvalues and eigenvectors
of matrices, which, as a rule, have a sparse structure. A characteristic feature of these matrices is superlarge
orders (up to tens of millions) with a large number of nonzero elements. To solve problems of such volumes it is
necessary to use modern powerful computers. Today, this problem can be solved using multi-core computers with
graphics processors — hybrid computers combining MIMD and SIMD architecture, as well as efficient algorithmic
software that takes into account both the mathematical properties of sparse matrices and the architectural
features of computers. Thus, the problem of creating efficient hybrid algorithms for solving of eigenvalues
problems of sparse matrices on computers of a hybrid architecture is quite relevant. The main results of the work
are as follows: a decomposition scheme for matrices of irregular structure has been developed; developed and
investigated new hybrid algorithms for solving a partial generalized algebraic eigenvalue problem of sparse
symmetric positive definite matrices - the alternating-triangular method, the method of conjugate gradients, and
the method of iterations on a subspace; investigated characteristics of efficiency and acceleration of hybrid
algorithms. Hybrid software is created on the basis of new algorithms for hybrid computers and parallel computer
whit new host-processors Intel Xeon Phi. The approbation of the created algorithmic software for solving test
problems and the stability problem for a layered two-component composite material, which is reduced to solving a
partial generalized eigenvalue problem, has been carried out. The developed algorithmic and software was
included in the library of intelligent hybrid programs Inparlib_g - the standard software of multi-core computers
with graphic processors of the Inparcom and SKIT series of Glushkov Institute of Cybernetics of NAS of Ukraine.
The results of the thesis were used at the Timoshenko Institute of Mechanics of NAS of Ukraine in modeling the
problem of stability of a composite material. The acceleration of the computational process is obtained up to 50
times.

Jdep>kaBHU#M peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopHTETHUI HAIIPSIM iHHOBaLiHOI AiSJILHOCTI:
IlizcyMKH JOCIiAKEHHS:

ITy6osikamii:

HaykoBa (HayKOBO-TEeXHiYHa) IPOAYKILisi:



ConuiasIbHO-€KOHOMIYHA CIIPSIMOBaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpPTalLii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Ximiu Onekcangp Mukosnainosuy

2. Khimich Oleksandr Mykolaiovych
KeBasmigikanis: 1. ¢.-m. 1., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamist:

IloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. HepamkoBcbkuii Mukosia OsieKcaHgpoBuY

2. Nedashkovsky Mykola Oleksandrovych
KBasigikanis: 1. ¢.-m. n., 01.05.02
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa inHdpopmamuist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Jopomenko AHarouin FOxumoBnuy

2. Doroshenko Anatoliy Yuhimovich
KBasigikanis: 1. ¢.-m. 1., 01.05.03
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im'sa I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Ceprienko IBaH BacuiboBuy

Ceprienko IBan BacunboBuu

IOpuenko T.A.



