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2. Methods of modeling of digital signals processing by means of hypercomplex calculations

Pedepar:

1. lucepTaliis nmpucBsaYeHa MifBUIeHHIO e(eKTUBHOCTI MaTeMaTUYHOT'O MOJIEIIOBaHHS 3a71a4y U@ POBOi 06po6KU
CHTHaJIiB METOJAMU i 3ac06aMU TillepKOMIIEKCHUAX 004yMcieHb. [IpoaHani3oBaHo Cy4yaCHU CTaH MaTEMAaTUYHOTO
MOJIeJII0BAaHHS 33724 1(pPpoBoi 06pOOKM cUrHamiB. B pesysnbTati aHanizy meronis nobynosu ['YC BunineHo
MIPUHIIUIT TTOABOEHHS [IJIsI TeHepallii CUCTeM YEeTBePTOi BUMIPHOCTI, SIKi SIBJISIFOTHCSI HANOINbII MPUMHATHUMU MPU
MaTeMaTU4YHOMY MOJIEJIIOBaHHI 3371a4 LUPpoBoi 06pobKy curHaiis. [106y10BaHO KlacU rinepKOMIIEKCHUAX
YMCJIOBUX CUCTEM YETBEPTOI BUMIPHOCTI MIJISXOM 3aCTOCYBaHHS MpOLieAypH NoABoeHHs ['pacmana-Kiidopaa.
3anpornoHOBaHO 3aCTOCYBAaTH METO, ACOLiIOBAHOI CHCTEMHU JIiHIMHUX TudepeHLiaJbHUX PiBHSAHD AJ1s1 100y10BU
IIpeJCTaBjIeHb eKCIIOHEH1ialbHOi, TPUTOHOMETPUYHUX Ta rinep6osiyHux QyHKIil B HoBuX kiacax ['UC.
P0o3p06s1eHO TPOTpaMHM KOMILIIEKC TiMePKOMIIJIEKCHUX OOUKCIIEHD, 32 JOTIOMOTOIO SIKOTO OCJiI)KEHO OCHOBHI
anre6paiyHi Ta QyHKUiOHAIBHI BlacTUBOCTI N06ynoBaHux ['YC. 3anpOrOHOBAaHO 3MEHIINUTH 00YUCIIOBATIbHY

CKJIa[IHICTh MaTEMaTUYHOT'O MOJIEJIIOBaHHS 3324 U1(PpoBOi 0OpOOKY CUTHAJIB 32 LOIIOMOTOIO MiTX0MY, L0



I'PYHTY€ETLCS Ha BJIACTUBOCTSIX i30MOPQHOTro nepexony mMix pisaumu ['IC. Po3pobsieHo nporpamui Mogysi s
CUHTEe3Y 33124 H1(pPOBOi 0OPOOKM CUTHAJIB 32 JOMOMOTOI0 IPOLEAYP MPOrPAaMHOTO KOMILIEKCY TilePKOMIIIEKCHUX

004YUCIIEHb.

2. The thesis is devoted to increase of efficiency of mathematical modeling the problems of digital signals
processing by methods and means of hypercomplex calculations. The present state of mathematical modeling of
digital signal processing tasks is analyzed. As a result of the analysis of the methods of constructing the HNS, the
principle of doubling for the generation of fourth-dimensional systems, which are most suitable in the
mathematical modeling of the digital signal processing tasks, is singled out. The classes of hypercomplex number
systems of the fourth dimensionality have been constructed using the Grassmann-Clifford doubling procedure. It
is proposed to use the method of an associated system of linear differential equations for constructing
representations of exponential, trigonometric and hyperbolic functions in new classes of the HNS. A software
complex of hypercomplex computations was developed, this package of procedures allows you to effectively build
mathematical models of different levels of complexity using hypercomplex data representation. It is proposed to
reduce the computational complexity of the mathematical modeling of the digital signal processing tasks using an
approach based on the properties of the isomorphic transition between different HNS. Software modules for the
synthesis of digital signal processing tasks are developed with the help of procedures of the software complex of
hypercomplex computations.

Jep>kaBHH peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

ITy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnipoBaaykeHHs pe3yJIbTaTiB AHcCepTalii:

3B'SI30K 3 HAYKOBHMH T€MaMH:

VI. BizoMocCTi mpo HayKOBOT0 KEPiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KaniuHoBchKu fIKiB OeKCaHAPOBUY

2. Kalynovsky Iakiv Oleksandrovich
KBasigikamis: g. 1. n., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Bunnunyyk Crenas JIMUTpOBUAY

2. Vynnuchyk Stepan Dmytrovych

KBasigikanis: 1.1, 01.05.02
InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa inpopmanist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg, 3a €IPITIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mononeubka Kateprna BanepiiBHa

2. Molodetska Kateryna V.

KBasigikamis: n. 1. 1., 01.05.02, 21.05.01
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTn

VIII. 3aKkJII04Hi BiZoMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

Jlynpkuii 'eopriii Muxainosud

Jlyubkuii 'eopriit MuxainoBuy

IOpuenko T.A.



