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1. MaremaTruyHe MOZEIOBAHHS 331124 Kpuntorpadii i 06pobku cUrHasiB 3 BUKOPUCTAaHHSIM HEKAaHOHIYHUX

FiHepKOMHJIeKCHI/IX YHCJIOBUX CUCTEM

2. Mathematical modelling of cryptography and signal processing problems using non-canonical hypercomplex
numerical systems

Pedepar:

1. Inceprauis npucBgYeHa MaTEMaTUYHOMY MOJIEJIIOBAHHIO 33/1a4 Kpurnrorpadii Ta 06po6Ku cUrHalis 3
BUKOPHMCTAaHHSIM HEKAHOHIYHUX TIE€PKOMIIJIEKCHUX YMCJIOBUX CUCTEM, 3aCTOCYBAHHS SIKMX 3MEHIIYE KiJIbKiCTb
o64ucseHb IPYU PYHKLiIOHYBaHHI TaKUX MOZeJIel Ta 03BOJIsI€ ONITUMIZYBATH iX 32 OKPEMUMU XapaKTE€PHUCTUKAMHU.
PesynbTat MOZEIIOBaHHA 3aa4i PO3LiJIEHHS CEKPETY MTOKA3asIy, 10 3aCTOCYBaHHS HEKAHOHIYHUX
rinepKOMIIEKCHUX YMCJIOBUX CUCTEM, IIOYMHAIOYM 3 BUMIPHOCTI 4, 3MEHIIY€E KiJIbKiCTb IOTPIOHUX OOYMCIIEHD Y
IIOPiBHSIHHI i3 3aCTOCYBAHHSIM KaHOHIYHUX TiMepKOMIIEKCHUX YUCJIOBUX CUCTEM. Po3po6yieHo MeToy 106y 0BU
CTPYKTYP HEKAaHOHIYHMX TNEPKOMIIIEKCHUX YACJIOBUX CUCTEM, IO 33JI0BOJIbHSIOTh KPUTEPISIM NIOOYA0BU
uudposoro ¢inbrpa. [Tobynosano uudposuii GinbTp 3 KoedillieHTaM1 Y HEKAHOHIYHUX FiMePKOMIITIEKCHUX

YMCJIOBUX CUCTEMAX Ta MIPOBEIEHA MO0 ONTUMI3allisl 3a IapaMeTPUYHOIO YYTJIMBICTIO.



2. The thesis is devoted to mathematical modeling of cryptography and signal problems using non-canonical
hypercomplex numerical systems, which reduces the calculations amount during these models functioning and
allows their optimization by individual characteristics. The modelling results of secret sharing scheme have shown
that the use of non-canonical hypercomplex numerical systems starting from dimension 4 reduces the
computation amount required in comparison with the use of canonical hypercomplex numerical systems. The
methods for synthesis the noncanonical hypercomplex numerical system structures that satisfy the criteria for
building a digital filter are developed. The digital filter is developed with the coefficients in noncanonical
hypercomplex numerical systems and optimized by the parametric sensitivity.
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