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1. TlinBuineHHs epeKTUBHOCTI OOUMCIIEHHS AifiCHUX TapMOHIYHUX [1€PETBOPEHb HA OCHOBI LIUKJIIUHUX 3TOPTOK

2. Enhancement of the Efficient Computation of Real Harmonic Transforms Based on Cyclic Convolutions

Pedepar:

1. Incepranjiiina po60Ta IpUCBIY€HA MUTAHHSIM JIOCIII)KEHHS Ta PO3BUTKY €(EKTUBHOTO MiTX04y O0UMCIEHHS
IiICHUAX OUCKPETHUX FapPMOHIUYHUX NI€PETBOPEHD (OUCKPETHUX KOCMHYCHUX, CHHYCHUX i NepeTBOpeHb XapTili) Ha
OCHOBI LIMKJIIYHUX 3rOPTOK. BUpillleHO aKTyasibHy HayKOBO-TIPUKJIAHY ITPOGJIeMY MiBULIEHHS €(DEeKTUBHOCTI
00YHMCIIIOBAJIbPHUX XaPaKTEPUCTHUK MiMCHUX MUCKPETHUX TADMOHIYHUX IIEPETBOPEHb IIJIIXOM PO3POOIIEHHS
y3araJlbHEHOi MeTOZ0JIOri], 1[0 BUpilllye 3aBIaHHS (POPMYBaHHS 1 aHali3y CTPYKTYPU AUCKPETHUX FAPMOHIYHUX
CKJIaJ0BUX 6a31CY IEPETBOPEHHS Y BUTJISIi HA00OPY FaHKEJIEBUX LJUPKYJISHTIB i BAKOHaHHS O0YMCIIEHHS
IIepeTBOPEHb Ha OCHOBI LIMKJIIYHUX 3TOPTOK. Y pe3ysbTaTi pO3p06JIeHHS y3araJbHEeHOI METO0JIOTI Ofep>KaHo
CHACTEMaTU30BaHy CYKYIHICTb IPUHLUIIB, METO/iB, aJITOPUTMIB, CIIOCOGIB 17151 CUHTE3Y e(DEKTHMBHUX aJrOPUTMIB
004N CIIEHHS JilICHUX JUCKPETHUX FaPMOHIUYHUX [I€PETBOPEHb HA OCHOBI IUKJIIYHUX 3TOPTOK. [lJIs1 CUHTE3y
QJITOPUTMIB 3aCTOCOBAHO TBiPHUI MACUB, SIKUY BU3HAYA€TbCS LIMK/IIUHUM PO3KJIAZOM IIiZICTAHOBKYU

PSIIKiB /CTOBIILIB apryMeHTiB QyHKIii 6a3ucy rnepeTBopeHHs. PO3BUHYTO METOJ, LIiJI0UHUCEIbHOTO MOIYKY



iI€HTUYHUX HiIMaTpULb Y 6JI0YHO-LMKJIUHINA CTPYKTYPI S/ipa NepeTBOPEHHS, 10 BUKOPUCTOBYE TBipHi MaCHBU.
JocinkeHo 0COGINBOCTI CHUHTE3Y aJITOPUTMIB Jj1s1 BUKOHAHHSI 00YMCIIEHHS YOTUPbOX OCHOBHUX BUIiB KOSKHOTO 3
OKII, ICTI, ATTX nepeTBOPEHb HAa OCHOBI IUKJIIYHUX 3rOPTOK. [T0Ka3aHo, 110 3aMiCTh IPMMITUBHUX €JIEMEHTIB
LMKJIIYHUX IPyN 17151 GOPMYyBaHHS 6JI0YHO-IMKJIIYHOI CTPYKTYPU 6a3UCy [IEPETBOPEHHS IIPOCTillle 3aCTOCOBYBATH
TBipHi MacuBH, 32 SIKUMHU (GOPMYETbCS 6a31C IEPETBOPEHHS 3 TaHKEJIEBUMU MigMaTpULsIMU. OOUNCIIEHHS
LMKJIIYHUX 3TOPTOK [J151 IOCJIIOBHOCTE rapMOHIYHUX KOeQillieHTiB 3 IOBTOPEHHSIM I'PYyIIY €JIEMEHTIB, 10
3yCTPiYalOThCS B 3alIPONIOHOBAHUX aJITOPUTMAaX, 3MEHIIye 00CSIT BUKOHAHHS LUK/IiYHUX 3TOPTOK i, Bifj[IOBiHO,
06YNCIIIOBAJIbHY CKJIQAHICTD OiiCHUX AUCKPETHUX FTAPMOHIYHUX [1epEeTBOPEHb. PO3p0671€HO €(PEeKTUBHI CTPYKTYpU
004K CIIOBATIBHUX CUCTEM IIPSIMOTO i 3BOPOTHOr0 BUKOHAHHS [I'T], 110 MiCTSITh CUCTOJIiYHI KOHBOJIbBEPU BUKOHAHHS
LMKJIIYHUX 3rOPTOK. Ha OCHOBI y3arasibHeHOi MeTO/0JIOTii CUHTE3y pO3p06JIeHO IPOrpaMHe 3abe3eueHHs 1715

mwBKKoro obuncaeHHs AT 1oBinbHOro 06CAry Ha OCHOBI LIMKJIYHUX 3TOPTOK.

2. The thesis is devoted to the research and development of an efficient approach to the computation of real
discrete harmonic transforms based on cyclic convolutions and to the solution of the problems related to the
analysis and synthesis of multiversion efficient algorithms for the computation of real transforms with cosine, sine,
casine basis functions. The scientific and technical problems of the analysis and synthesis of efficient algorithms
for computation of DCT, DST, DHT and their types using cyclic convolutions is resolved; the usage of a hashing
array, which is formed via the cyclic of substitution of the basis matrix arguments, is proposed; the technique of
the analysis of block cyclic structure of basis discrete harmonic transform using hashing arrays is developed. In
result of analysis the efficient methods of the computation of the discrete transforms of Fourier class based on
cyclic convolutions, the general approach to the synthesis of efficient algorithms for the computation of real
harmonic transforms and their types is developed. The peculiarities of synthesis algorithms for efficient
computation of each of the four types of DCT, DST, DHT are determined. The efficient usage for the synthesis of a
hashing array compared with the primitive elements of cyclic groups is proved. The computations of cyclic
convolutions for sequences of data with the repetitive groups of the harmonic coefficients, which occur in the
proposed algorithms, reduce computational complexity of the algorithms. The computing structures that perform
real discrete harmonic transforms based on cyclic convolution and the components of the efficient computation of
fast cyclic convolutions are developed. The software implementation of the synthesis of fast algorithms for the
computation of real discrete harmonic transforms based on cyclic convolutions is described.
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