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Tema gucepranii:
1. 3acobu mBHaKOro nepetsopeHHs Pyp'e NOCINOBHOCTEN JOBIILHOTO 00CHTY.

2. Means of the fast Fourier transform of series with arbitrary dimension.

Pedepar:

1. O6'exT mocHimKeHHs- 3ac00U L1(POBOro CIIEKTPATBHOIO aHaJIi3y CUrHaIiB. MeTa JoCiiKeHHsI- po3pobKa
aJITOPUTMIYHUX Ta CIlelliani3oBaHUX alapaTHUX 3ac00iB LIBUAKOTO NepeTBopeHHs1 Dyp'e nocnifoBHOCTEN
IOBiNBbHOrO 06csAry. TeopeTuyHi pe3ysibTaTy i HOBU3HA- AOCJIIKEHO MifXif e(peKTUBHOIO 00YMCIIEHHS
IVICKPETHOTO niepeTBopeHHs Pyp'e Ha OCHOBI 3aIIPONIOHOBAHO]I AEKOMIIO3U1lii €eKCITOHEHIiaIbHOTO 6a3UCY;
PO3p06JIEHO METOAMKY POPMYyBaHHS OJI0UHO-MATPUYHUX CTPYKTYP, 1J0 BU3HAYAIOTh €PEeKTUBHE OOUKCIIEHHS 32
IIOITIOMOT0OI0 LMKJIIUHUX 3TOPTOK; PO3POOJIEHO MiAX0AU 10 CTBOPEHHS MPOrPaMHUX Ta arapaTHUX 3aC00iB
BHMKOHAHHS OKpeMuX QYHKIIN 1719 069KMCIIeHHS MBUAKOTO NepeTBopeHHs Oyp'e MOCIiOBHOCTEN 10BIIBHOTO
obcsry. Metony ocipKeHHs Ta arapaTypa- METO/, CUHTe3y 004K CIIeHHS MBUIKOTO IlepeTBopeHHs Pyp'e
IIOCJIiIOBHOCTE JOBIJILHOTO OOCATY HA OCHOBI 3aIIPOIIOHOBAHOI IeKOMIIO3U11ii €KCITIOHEHIiaIbHOTO 6a3UcCy 3a
IOTIOMOTOI0 MaTpHLb IIOKA3HUKIB CTENEHI Ta MaTPuULlb 3HAKIB. [IpaKTU4HI pe3ysbTaTy i HOBU3HA- pO3pobeHa
aZropUTMiYHA MOJeJb LIBUJIKOTO nepetsopeHHst Oyp'e, XapTii nocifgo BHOCTeH fOBinbHOTO oocsry. [Ipegmer i

CTYIIiHb BIPOBAI)KEHHSI- PE3yJIbTaTU POOOTH BUKOPUCTAHI [1pY PO3POOILIi IPOrpaMHOro 3abe3leyeHHs 11 aHalizy



SIKOCTi TKAHUH Yy [HCTUTYTi KOHCTPYIOBAHHS MOZEJII0OBAHHS MIBEMHUX BUPOOiB, M. XMeIbHULIbKUIA. EeKkTuBHICTD
BIIPOBA>)KEHHS - Ilepe0adaeThCsl EKOHOMIYHMI e(deKT 3a paxyHOK IMiJIBUIIEeHHS MBUIKOCTI Ta HATiHOCTI
IIPOBEJEHHS KOHTPOJIIO SIKOCTI €JIeMEHTIB TKaHUH BeHHUX BUP06iB. Cpepa (06s1acTb) BUKOPUCTAHHSI - aKyCTHKa,

pazioTexHika, 3B's130K, MEJULVHA Ta iHIIi Tajy3i, e BAKOPUCTOBYETLCS CIIEKTPAJIbHE [TPECTaBI€HHs iHPopMaii.

2. The thesis is devoted to analysis and synthesis of algorithmic and special-purpose structural means of the fast
DFT of series with arbitrary dimension. Many efficient algorithms have been designed for composite transform
sizes, such as the Cooley-Tukey FFT algorithm, the Good-Thomas prime factor algorithm, etc. The Good-Tomas
prime factor algorithm decomposes the computation of the FFT into small-size FFT's. However, this algorithms use
the library of different small- size FFT. The general scheme of the fast calculation DFT of series with arbitrary
dimension is derived in this work. The synthesis of FFT algorithm is based on the decomposition of the matrix of
powers of discrete exponential basis of DFT with adding matrices of signs sine and cosine functions. Matrines of
powers of exponential basis of DFT are analysed and a set of natural numbers of transform dimensions is broken
into six subsets. Hankel circular matrines of powers of discrete exponential basis of DFT for cycles from the cycle
decomposi tion of substitution are formed. The substitution is determined by the first two rows of matrix of
powers. The equivalence of the block-structures matrix of powers of square matrix of exponential basis of DFT and
the accordance matrices of signs cosine and sine function is proved. In the results, DFT of series with arbitrary
dimension are computed as circular convolutions for sine and cosine parts of discrete exponential basis of DFT.
Algorithms of Rader and Winograd use circular convolutions also. Its derivation is complicated data indexihg,
especialy Winograd algorithms. The proposed algorithm uses the indexing permutation for the cycle
decomposition of substitution. This simplifies the data indexing for series with twice less dimensions and the
designing fast algorithms discrete Fourier transform and discrete Hartley transform of series with arbitrary
dimension. Operational counts for a first twenty transform sizes of real values data samples with using the
Winograd small-size cyclic convolutions is given. The proposed FFT algorithm for prime transform dimensions
produce algorithms with minimum multiplicative complexity. In the Appendix, the algorithms for 5,14,15,20 sizes of
real-valued series are given as examples. The subclass of the generalized small-size FFT algorithms can be used for
prime factor algorithm (PFA) and for others large-size algorithms. The sequence of stage in the general scheme of
the fast calculation DFT and special-purpose structural means to perform proposed FFT of series with arbitrary
dimension are described.
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