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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuYHHUX PyOpPHK: 50.09

Tema gucepranii:
1. MO,U,C]Ii i METOAU OPTOTOHAJIBHUX NUCKPETHUX MNE€PETBOPIOBAHDb Yonma Ta ix BUKOPUCTAHHA B CUCTEMAX

BiiKpuTOro mudpyBaHHS

2. Models and methods of orthogonal discrete changes of Walsh and their usage in the systems of open encoding

Pedepar:

1. O6'eKT HOCIiIKEHHS - IPOLECU yIOCKOHAJIIEHHS CUCTEM BigkpuToro mudpysaHHs. [IpeiMeToM NOCTiIKEeHHS €
MoOJeJli Ta MeTOIU OPTOTOHAIbHUX AUCKPETHUX IlepeTBOpIoBaHb Pyp'e i Yosua Ta ix BUKOPUCTaHHS [IpU
mundpyBaHHi iHpopMalii Ha 6a3i koziB Pina-Masnsnepa 1151 cuCTeMU BiIKpUTOro mu@pyBaHHs. MeToau
IOCJIiIPKEHHS 6a3yI0ThCS HAa BUKOPMCTAHHi anre6py MaTpullb, MATEMAaTUYHOTO arapaTy y3arajlbHEeHUX
KPOHEKEPOBCHKUX JOOYTKIB MaTPULb, €JIEMEHTIB Teopii HU@PPOBOi 0OPOOKYU CUTHAJIIB Ta KOJYBaHHSI, BEKTOpHU3allii
IIBUAKKUX NepeTBopioBaHb Dyp'e i Yosma. Po3po6seHi Mopesi i MeTOIM y3arajbHEHUX KPOHEKEPOBCBKUX JOOYTKIB
MaTpULb i PO3TJISHYTI iX OCHOBHI BIaCTUBOCTI, 1110 JO3BOJIMJIO BUKOPUCTOBYBATH iX /1151 PO3MapaseloBaHHS i
BEKTOpHU3allii MaTpUIlb OPTOrOHAJIBHUX JUCKPETHUX NIEPETBOPIOBAHD i MOKPALIUTH YaCOBUI IIOKa3HUK OOYUCIIEHHSL.
Ha ocHOBI y3arajibHeHUX KPOHEKEPOBCBKUX JOOYTKIB MaTPULb Y OCKOHAJIEHI METOAU PO3NapaselOBaHHs i
BekTopu3alii marpuup Oyp'e i Yosua, mo 103B0JIsIE BAKOPUCTOBYBATH iX 17181 peasisalii B peaJbHOMy 4aci, a TAKOX

y BEKTOPHOMY PE€XMMi i CKOpOUyBaTH 06'eM HEOOXiHOI Mam'saTi KOMII'TOTEepHOI cuctemu. Po3pobiieHni MeTo[,



nepexopy i3 6asucy ¢yHkuin Yosma y 6azuc GyHkuin @yp'e, mo g03BOINIIO OTPUMATH aJTOPUTMHU MBUTKUX
nepetBopioBaHb Youa i Qyp'e 6e3 nepecTtaBieHb IOYATKOBUX AAHUX Y BUTJISTI 3aKOHY [ABiIKOBOI iHBepcii i
ob6epHeHOro Koay I'pes. Y0CKOHaeHa opraHisallis BEKTOPHUX OOYMCIIEHD aJITOPUTMIB IIBUAKUX [1€PETBOPIOBAHD
®yp'e i Yonua, mo 103BOJISIE TPOBOAUTY aHali3 BEKTOPHUX aJITOPUTMIB yKa3aHUX NE€PETBOPIOBaHb 32 JOIIOMOTOI0
anropuTMiB posuersieHHs ta [IbkenTameHa-CeHye. MonudikoBaHi psig MeTOiB KOLYBAaHHS i 1eKOLyBaHHS KOXiB
Pina-Masnsepa nepumoro nopsgKy 3 BAKOPUCTaHHAM IIBUJIKMX [IEPETBOPIOBaHb Yosma-Azamapa i Yomnma-Ilesni, mo
IIO3BOJIJIO PEali3yBaTH iX B PEKMMIi peasibHOrO 4acy i y BEKTOPHOMY PEXKMMI J1J1s1 KOMIT'IOTEPIB 3 apXiTEKTYPOIO
KOMaH], TUITy "OJlHa KOMaHJa, 6arato JaHux" Ha 6a3i Mofesiel ONTUMi30BaHMX OPTOTOHAJIBHUX AUCKPETHUX
[epeTBOPIOBaHb JJIs 337ia4i KoayBaHHS 3a Pinom-Massiepom B cucteMi Bifkpuroro mudpysaHHsa. OTpuMani
pe3yJIbTaTy BIIPOBAKEHI B IPDOMUCIIOBICTh Ta HaBYaJIbHUI ITPoLieC YePKAaChbKOTO AEP>KABHOTO TEXHOJIOTIYHOTO
YHiBEpCUTETY.

2. The object of the investigation - improvement processes of the systems of open coding. The subject of
investigation - models and methods of orthogonal discrete changes of Walsh and Fourier and their usage in coding
of information on the base of Reed- Muller's codes for systems of open coding. Methods of investigation are based
on the usage of matrix algebra, math ematical means of cronekers multiplication of matrix, elements of theory of
digital processing of signal coding, vectorization of quick changes of Walsh and Fourier. There have been
developed models and methods of cronekers multiplication of matrix and examined their features that helped to
use them for paralleling and vectorization of matrix of orthogonal discrete changes and improve time indicator of
calculation. On the base of cronekers multiplication of matrix there have been improved methods of paralleling
and vectorization of Fourier and Walsh matrix that allowed to use them for the real time and in vector regime and
reduce the volume of necessary memory for a computer system. There has been developed a method of transition
from Walsh function basis to Fourier function basis that allowed getting algorithms of quick changes of Fourier and
Walsh without shift of the initial data in the form of the law of binary inversion and returning code of Grey. There
has been improved the organization of vector calculation of algorithms of quick changes of Fourier and Walsh that
allowed to conduct analysis of vector algorithms of specified changes with the help of algorithms of splitting and
Gentlemen- Sende. There has been modified a range of methods of coding and decoding of Reed - Muller's codes
of first range using quick changes of Walsh-Adamar and Walsh -Pelly that allowed to implement them in the
regime of real time and in vector regime for computer with the command architecture "one command, multiple
data" on the base of models of orthogonal discrete changes for the task of Reed-Muller's coding in the system of
open coding. There have been got results implemented in industry and study process of Cherkassy Technological
University.
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