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Pedepar:

1. Inceprauiiina po60Ta IPUCBIY€HA BUBYEHHIO BJIACTUBOCTEN MOHOTEHHUX (HellepepBHO-AM(EPEHIIHOBHUX i
IV(pepeHLINOBHUX Y BiATIOBITHOMY CEHCI) (PYHKUIN 3i 3HAYEHHSIMU y TiMIEPKOMIIEKCHAX CUCTEMAX, SIKi €
CKiHY€HHOBMMIPHMMU KOMYTaTUBHUMU Ta HEKOMYTaTUBHUMU (30KpeMa, KitipdopnoBumu) anrebpamu Haj nosem K
(mificHux R a6o xommekcHux C unces), i 3aCTOCYBaHHIO LIMX BJACTUBOCTEN [1J1s1 3HAXOIPKEHHS PO3B'sI3KiB
IvdepeHLiaTbHYX PiBHSAHB 3 4acTKOBUMU NoxigHumu (JPYII) Ta niHiftHux cuctem JPYII 3 BUKOPUCTaHHSIM
BiJTOBiOHUX anred6paiuHO-aHANITUYHUX MeTOgiB. Kpim 11p0r0, y ucepTallii JoCaiIKeHo MoJliHOMialbHi PiBHSIHHS B
anre6pi Cerpe B_8 (R). BuB4yeHO OCHOBHI BiaCTMBOCTi HMOBipHicHOI Mipu P_(W_4 ) 3i 3HaueHHsIMU B anrebdpi
6irinep6osiyHux unces W_4 Ta Mipu 0 3i 3HaueHHsIMU B anre6pi KkBaTepHioHiB H. YV nepumomy posaisni guceprauitHoi

POBOTH MPOBELIEHO OTJISAT, PEe3yJ/IbTAaTiB IONEepPeHiX JOCTiIKeHb, TOB'I3aHUX i3 TEMOIO JucepTallii, ToaHo



IOTIOMI>KHI TEOpETUYHi BiloMOCTi Ta HeoOXifnHi anrebpaiuHi KOHCTPYKLii. Y Ipyromy po3sfizi: po3po6ieHo MeToy,
3HAXO/>)KEHHS! PO3B'SI3KiB MOJIIHOMIaJIbHUX PiBHSIHB, KoedillieHTH SIKNX HaOyBaloTh 3HauUeHb B anre6pi Cerpe B_8 (R),
sKa € JiiCHUM BOCbMUBUMIDHUM 300paKE€HHSIM aredbpy KoOMIJIeKCHUX KBaTepHioHiB Cerpe B_4 (C); 3
BMKOPHMCTAHHSIM a/Ire6paiyHO-aHaIiTUYHOrO METOAY Y BUIIAIKy KOMYTaTUBHUX aIredp 3HalgeHO GopMyIy
y3arajabHeHoi QyHKUil minbHOCTi {(t,X) po3noiny BUMagKoBOro 0OGHOBUMIPHOTO PyXy X(t), sika 3agoBosbHsie JPYIl
IIOCTOTO IOPSIIKY (y3arajpHeHe TesierpadHe piBHSIHHS), 4acTKOBI po3p’si3ku [JPUII yeTBepTOro nopsaky (Tak 3BaHe
y3arajibHeHe 6iXBUJIbOBE PiBHSIHHS) Ta YAaCTKOBI pO3B'SI3KU JIiHilHUX cucteM JJPYIL; 3 BUKOPUCTaHHSM anrebpaiyHo-
QHAJTUYHOTrO METOJY Y BUMAJKY HEKOMYTAaTUBHUX alredp 3HalIeHO PO3BUHEHHSI MOHOT€HHOI PyHKLi f(*)
(HenepepBHO-AUdEpPEHLiIIOBHOI 11 iBoAMdEepeH iH0BHOI Y CEHCI BIJaCHUX BEKTOPIB y3arajbHEHOTO ollepaTtopa
Komi-PimaHa D, To6To Df(-)=0) 3i 3Hauennsimu B anredpi Knipdpopaa oClo_(p,q)" R (p+q=d+1), nopopmxenoi (d+1)-
BUMipHUM JiHiliHUM nipocTopoMm E7(d+1),d=0,1,..., Hag noneM R, y psif 3a nosiHomamu tuny Pyertepa; HaBeLeHO
IIPUKJIa[Y 3aCTOCyBaHHs po3BuHeHHs 0Clo_(p,q)"R-3HauHoi QyHKUii B psif, 1151 3HAXOKEHHS YaCTKOBUX PO3B'SI3KiB
JPYIT npyroro nopsigKy. Y TpETbOMY PO3[iJli: JOCIIIPKEHO aHAJIOT KJIACUYHOI [iiCHO3HAaYHOI MIMOBIpHICHOI Mipu Py
BUIIAJIKy, KOJIU L Mipa HabyBae 3HaueHb B anre6pi 6irinep6osivHux unces W_4; BUBUEHO OCHOBHi BJIaCTUBOCTI
6irinep6oJ1iyHO3HAaYHOI IMOBipHicCHOI Mipu P_(W_4 ) Ta 6irinep6os1iyHO3HaYHOI BUNaKOBOi BeanunHu X_(W_4);
y3araJibHeHO MOHSTTS KJIACUYHO] AiliCHO3HaYyHOI MipH |1 Ha BUIIaJOK KBaTePHIOHHO3HAaYHOI Mipu 0, TOOTO Mipy, sKa

HabyBae€ 3Ha4yeHb B anredpi kBaTepHioHiB H; BUBYEHO OCHOBHI BJIaCTUBOCTI KBAaTEPHIOHHO3HAYHOI MipH 0.

2. This dissertation is devoted to the study of the properties of monogenic (continuously differentiable and
differentiable in the corresponding sense) functions with values in hypercomplex systems, which are commutative
and non-commutative (in particular, the Clifford algebra) finite-dimensional algebras over field K (of real R or
complex C numbers). The application of these properties to find solutions of partial differential equations (PDEs)
and linear systems of PDEs, by using respective algebraic and analytical methods is considered. In addition, the
thesis also studies polynomial equations in the Segre algebra B_8 (R). We studied the basic properties of a
probability measure P_(W_4 ) with values in algebra bihyberbolic numbers W_4 and a measure o with values in
algebra quaternions H. In Chapter 1 we review results of previous researches related to the main topic of the
thesis, providing theoretical information and algebraic constructions that are used. In Chapter 2: a method for
finding solutions of polynomial equations with coefficients taking values in the Segre algebra B_8 (R), which is a
real eight-dimensional representation of the Segre algebra of complex quaternion B_4 (C), is developed; by using
of the algebraic and analytical method for case of commutative algebras, a formula of the generalized density
function f(t,x) of the distribution of random one-dimensional motion x(t) satisfying the sixth-order PDE
(generalized telegraphic equation) is found, partial solutions of the fourth-order PDE (the so-called generalized
biwave equation) were studied, the application of this method to of find of partial solutions of linear systems of
PDEs was shown; by using of the algebraic and analytical method in case of non-commutative algebras, the
expansion of the monogenic function f(-) (continuously differentiable and left-differentiable in the sense of
eigenvectors of the generalized Cauchy-Riemann operator D, i. e. Df(-)=0) with values in the Clifford algebra
oClo_(p,q)"R (p+q=d+1) generated by (d+1)-dimensional linear space E”™(d+1),d=0,1,..., over the field R, into a series of
Fueter-type polynomials, was found; examples of applications of an expansion oClo_(p,q)”~R-valued function in the
series to finding partial solutions of second-order PDEs, are shown. In Chapter 3: the analogue of the classical
real-valued probability measure P in the case where this measure takes values in the algebra of bihyperbolic
numbers W_4, was studied; the basic properties of the bihyperbolic-valued probability measure P_(W_4 ) and the
bihyperbolic-valued random variable X_(W_4 ), are studied; a classical real-valued measure |, is generalized out to
the case of the so-called the quaternion-valued measure o where a measure takes values in the quaternion algebra
H; the basic properties of the quaternion-valued measure g, are studied.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:

IIpiopuTeTHHI HanIPsAM PO3BHTKY HayKH i TEXHIKH: QyHmaMeHTaIbHi HAYKOBI OCTI/PKEHHS 3 HAMGibII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr 0, CyCIiIbHO-MIOJIiTUYHOTO,

JIIOJICBKOTO NOTEHLiaNy 1715 3a0€e311€4€HHSI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU Y CBiTi Ta CTaJIOTO PO3BUTKY
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