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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: [HCTUTYT NIPUKIIALHMX IPOGIEM MEXAHIKM | MATEMATUKY iM. 5.

C. [lipctpuraya HanjonanpHOi akagemii HayK YKpaiHu
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpHK: 27.17.29

Tema gucepranii:

1. Y3aranbHeHi o6epHeHi MaTpuLli Hag, TiJIoM KBAaTEPHIOHIB Ta iX 3aCTOCYBaHHS

2. Generalized inverse matrices over the quaternion skew field and their applications

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYE€HO BUBYEHHIO y3araJbHEHUX 00€pHEHUX MATPULb HAJl TiIOM KBaTEPHIOHIB i, B
nepuly 4epry, nooyoBi ix BU3HAYHUKOBUX 300paXKEHB, & TAKOXK 3aCTOCYBAaHHIO OTPMMAHUX BU3HAYHMKOBUX
300paXkeHb [0 TOKOMIIOHEHTHOTO PO3B's13Ky KBAaTEPHIOHOBMX MATPUYHUX PiBHSHb. Bylyl0TbCS BUBHAYHUKOBI
300pa’keHHs KBaTePHIOHOBUX IICEBNI000epHEHUX MaTpullb Mypa-Ilenpoysa, [JpasiHa, Ta ix 3BaXKeHUX,
BHMKOPHCTOBYIOYM HEKOMYTATHBHI PSAKOBI i CTOBILIEBi BU3HAUHUKH, TEOPIis SIKUX Oysia po3pobiieHa 3100yBayeM y
KaHIUIATChKIN quceprauii. OTpuMaHO BU3HAYHUKOBI 300pa’KeHHSI KBATEPHIOHOBOI CEpLEBUHHOI 00€pHEHOI
Marpuli Ta ii y3aransHeHsb. [106y0BaHO aHalory npasuia Kpamepa KBaTepHiOHOBUX y3arajlbHEHOTO MaTPUYHOTO
piBHsIHHS CHUJIbBECTPA T CUCTEMU JIBOCTOPOHHIX MaTpUYHUX PiBHSIHB, YCiX iX YaCTKOBUX BUIAJIKiB, T OCOOJIMBUX
BUIAJIKIB 3 *-€pMITOBICTIO i 0-epMiToBicTIO. [I06yioBaHi aHanoru npasuia Kpamepa nceBgoo6epHEeHNX pPO3B's3KiB
IpasiHa, 3BasxeHux Mypa-Ilenpoysa ta [IpasziHa ABOCTOPOHHBOI'O MAaTPUYHOTO PiBHSIHHSA 3 BiAIIOBIIHUMU

obMesxeHHsIMU. Ofep>XaHi BU3HAYHUKOBI 300pa’keHHS PO3B'SI3KiB [1€SIKUX KBATEPHIOHOBUX CUHTYJISIPHUX



IudepeHLiaZbHUX MAaTPUYHUX PiBHSHD Ta 33/1a4 MaTPUYHOI MiHiMi3aliii.

2. The thesis is devoted to generalized inverse matrices over the quaternion skew field, first of all to their
determinantal representations, and their applications to componentwise sollving of quaternion matrix equations.
Determinantal representations of quaternion generalized inverse matrices of Moore-Penrose, Drazin, and their
weighted ones are constructed using noncommutative row and column determinants, the theory of which was
developed by the applicant in his Ph.D. thesis. Determinantal representations of the quaternion core inverse matrix
and its generalizations are obtained. Analogues of Cramer's rule of quaternion generalized matrix Sylvester
equations and a system of two-sided matrix equations, all their partial cases, and special cases with * -hermitian
and o-hermitian are constructed. Analogues of Cramer's rule of the Drazin inverse solutions, weighted Moore-
Penrose and Drazin inverse solutions to the two-sided matrix equation with corresponding restrictions are
derived. Determinantal representations of solutions of some quaternion singular differential matrix equations and

matrix minimization problems are obtained.
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