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Pedepar:

1. Inceprarifina po60Ta IPUCBIY€HA BUBYEHHIO BJIACTUBOCTEN MOHOTEHHUX (HenlepepBHO-AudepeHiHOBHUX i
IvdepeHLifOBHUX Y BiATIOBiTHOMY ceHCi) QyHKIUil 3i 3HaUEHHSIMU Y TiIepPKOMIIIEKCHUX CUCTEMAX, SIKi €
CKiHY€HHOBHMMiPHUMU KOMYTaTUBHUMH Ta HEKOMYTAaTHBHUMMU (30KpeMa, Kilipdopnosumn) anredbpamu Hag rnoaem K
(miticHux R a6o xommekcHux C yncer), i 3aCTOCYBaHHIO [IMX BIACTUBOCTEN [1J1s1 3HAXOIKEHHS PO3B'SI3KiB
IvdepeHLiaTbHYX PiBHSAHD 3 yacTKoBUMU NoxinHumu (JPYIT) Ta niHifiHux cuctem JPYII 3 BUKOpUCTaHHSIM
BiANIOBiIHUX anrebpaiuHo-aHaMiTUYHUX MeToxiB. KpiM 11poro, y fucepTaii oCiIpKeHO oI HOMiabHi PiBHSIHHS B
anre6pi Cerpe B_8 (R). BuB4eHO OCHOBHI BJIaCTMBOCTI MIMOBipHiCHOI Mipu P_(W_4 ) 3i 3HaueHHsIMU B anreo6pi
Girinep6osivanx yncesn W_4 ta mipu 0 3i 3HaueHHsIMU B anre6pi KBaTepHioHiB H. V nepmomy po3snisni nucepraniitHoi
POOOTH NPOBELLEHO OTJIsT, Pe3yJIbTaTiB I1ONepeHiX JOCIiKeHb, [TOBSI3aHUX i3 TEMOIO JucepTallii, I0aHo
IOTIOMI>KHI TEOPETUYHI BiIOMOCTi Ta HEOOXifHi ajire6paiuHi KOHCTPYKLii. Y IpyromMy po3sfiji: po3po6eHO MeTOo],
3HAXOJPKEHHSI PO3B'SI3KiB TMOJIiHOMIAZIbHUX PiBHSHB, KoedillieHTH sIKix HabyBaloTh 3HaYeHb B anredpi Cerpe B_8 (R),

sIKa € JiiCHUM BOCbMUBUMIDHUM 300pake€HHSIM anredbpy KoOMILJIeKCHUX KBaTepHioHiB Cerpe B_4 (C); 3



BMKOPHCTAHHSIM a/Ire6paidHO-aHaJITUYHOTO METOY Y BUIIAIKy KOMYTaTUBHUX aIre6p 3HalgeHO GopMyIy
y3arasibHeHoi QyHKLil minpHOCT] f(t,X) po3nofiny BUNagKoBoro 0AHOBUMIPHOro pyxy X(t), Sika 3amoBosbHsIe [JPUTI
IIOCTOTO MOPSIIKY (y3arajpHeHe TeserpadHe piBHSIHHS), 4aCTKOBi po3p’s3ku [IPUI] yeTBepTOro nopsaky (Tak 3BaHe
y3arajbHeHe 6iXBUJIbOBE PiBHSIHHSI) Ta YACTKOBI pO3B’s13KU JIiHIHUX cucTeM JPYII; 3 BUKOPUCTaHHSIM anre6paiqyHo-
QHATUYHOTrO METOJY Yy BUMAAKY HEKOMYTaTUBHUX alredp 3HaieHO PO3BUHEHHSI MOHOTE€HHOI (PyHKLi f(*)
(HenepepBHO-AUdeEpeHLiIIOBHOI 11 iBoAMdepeH iH0BHOI Y CeHCI BIJaCHUX BEKTOPIB y3arajbHEHOTo ollepatopa
Komwi-Pimana D, To6To Df(-)=0) 3i 3HaueHHsMu B anredpi Knipdopaa oClo_(p,q) "R (p+q=d+1), nopomxenoi (d+1)-
BUMipHUM JIiHiltHMUM nipocTopoM E(d+1),d=0,1,..., Hag nosem R, y psap 3a nosniHomamu tumy ®yerepa; HaBesieHO
IIPUKJIagu 3acToCcyBaHHs po3BuHeHHs 0Clo_(p,q)~R-3HauHOI QyHKLUIi B psAL AJ1s1 3HAXOAKEHHS YaCTKOBUX PO3B'S3KiB
JPYIT npyroro nopsigky. Y TpETbOMY PO3[iJli: JOCIIIPKEHO aHAJIOT KJIACMYHOI [ilCHO3HAaYHOI MIMOBIpHICHOI Mipu Py
BUIIAJIKy, KOJIU Lis Mipa HabyBae 3Hau€Hb B anre6pi 6irinep6osivHux ynces W_4; BUBUEHO OCHOBHi BJIaCTUBOCTI
6irinep6oJ1iyHO3HAa4YHOI IMOBipHicHOI Mipu P_(W_4 ) Ta 6irinep6os1iyHO3HaYHOI BUNagKoBOi BeanunHu X_(W_4);
y3araJlbHeHO MOHSTTS KJIACUYHO] [iliICHO3HaYyHOI MipH |1 Ha BUIIAaJOK KBaTePHIOHHO3HAaYHOI Mipu 0, TOOTO MipH, siKa

HabyBae€ 3Ha4eHb 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 o, are studied.
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