MHUHUCTEPCTBO OBPA30BAHUA PECITYBJIMKU BEJIAPYCb
BEJIOPYCCKHUIM I'OCYJAPCTBEHHBI YHUBEPCUTET
MEXAHUKO-MATEMATHYECKUHA ®AKYJIBTET

Kadenpa Bbicuieil aaredpsl u 3amuThl HHGOpMAITUA

MOPO3

Csernana AnekcanapoBHA

JuckperHoe npeodpasoBanne @ypbe U ero NnpuMeHeHHUs

JurnomHuast pabota

Hayunslit pykoBOaUTEb:
JOKTOp (hu3.-MaT. HAyK,
npodeccop B.B. bensim-Kpusen

Jonymiena k 3amure
«26» mas 2017 1.
3aB. kadenpoii BIcIIeH anreOpsl U 3aUTH HHPOPMaIIUU

nokTop ¢uz.-maT. HaykK, mpodeccop B.B. bensim-Kpusen

Mumnck, 2017



AHHOTAIMSA

JluriomHast paboTta COAEpKUT 32 CTpaHUIlbl U 4 TUTEpaTyPHBIX HCTOUHHUKA.

KiroueBble cioBa: npuMumueﬂblﬁ KOpeHb U3 eaqu/ll/;bl, UHmMepnoJAyusl,
mampuya BaHdepMOHda, uumomomuuecxuﬁ NOJUHOM, UYUKIUYECKAA CB8€EPNIKA,

ouckpemuoe npeobpazosarue Pypve, bbicmpoe npeobpaszosanue Pypoe.

Lenp pa®oThI 3aKitO4aeTCd B U3YYEHHH JUCKPETHOIO npeodpazoBanus Pypre

" CT0 INIPUMCHCHUA IJIA BBIIIOJIHCHHA 6BICTpOFO YMHOKCHHUAI.
HepBaﬂ rjiaBa MmocCBAIICHa CJIOKHOCTHU YMHOXCHHSA ITIOJIMHOMOB.

B nepBom maparpade paccMaTpuBaeTcs MHTEPIOISAUUS OJTMHOMOB HaJl TIOJIEM

N HaJd KOJIBIIOM.

Bo BTOpOoM naparpade paccmaTpuBaeTcsl BBIUUCICHUE TTOJIMHOMOB B KOPHSIX U3

CAHNHUIIBI.

B tperbem naparpade paccMaTpuBarOTCs TPUMHUTUBHBIE KOPHHU U3 €IMHUIIBI U

IUKJIOTOMHYECKUE MTOJTUHOMBI.
Bropas rinaBa nocssdileHa JUCKpeTHOMY IpeoOpa3zoBannio Dyphe.

B nepBom naparpade paccmarpuBaeTcs UUMKIMYECKasl CBEPTKA U JUCKPETHOE

npeoOpazoBanue Dypoe.

Bo BTopom maparpade paccmaTpuBaetcs ObicTpoe npeoOpaszoBanue dDypbe B

Pa3JIMYHBIX ClIydasaX.

B TperseM maparpade paccMaTpUBAIOTCS HEKOTOpPHIE BBIUHUCIUTEIbHBIC

ITOPUTMBI TSI IUKJIMYECKOM CBEPTKH B OBICTpOTro Mpeodpa3zoBanus Dypoe.



AHaTanublg
JIBITIIOMHBI paeKT 3Msmrdae 32 CTapoHKi 14 JIiTapaTypHBIX KPBIHIIIHL.

KitrouaBblsl CIOBBL: nPbIMImMblYHbL KOPAHb 3 A03IHKI, IHMIPRATAYLIL, MAMPLIYA
Banoepmonoa, yviknamamiunsl naninom, YolKaiuHas CKpymKa, OblCKpImHae
nepaymeapsune @yp'e, xymkae nepaymeapsune Oyp'e.

MbTa paboThl 3aKiiodaeiia ¥ BEIByUSHHI ABICKpAITHAra nepayrsapsHas Oyp'e 1
ATO MPBIMAHEHHS JJI BbIKAHAHHS XyTKara MHO>KaHHSI.

[lepmias yacTka npbIcBeYaHa CKJIaAaHacI[l MHOKAHHSI MAJIIHOMAY .

VY nepuibiM naparpade pasrisaaciia iIHTIpHaIsaibisl magiHoMay Haj MOoJIeM 1 Hajl
KaJIBI[OM.

VY apyrim naparpade pasrigaeliia BbUTIY9HHE MalIHOMaY Y KapaHsIxX 3 a31HKI.

VY Tpauim nmaparpade pas3risaaroiia NpeIMITEIVHBIS KapaHi 3 aJ31HKI 1
[BIKJIATAMIYHBIS TaJIHOMBI.

Hpyras yacTka nmpbeiCB€YaHa JbICKpITHAMY NepayTBapsHHI0 Dyp'e.

VY nepubiM naparpade pasriisiiaeiia UbIKIIYHas CKPYTKa 1 AbICKPITHAE
nepayTBapsHae Dyp'e.

VY npyrim naparpade pasrisaaeiiia XxyTkae nepaytsapsaae Oyp'e ¥ po3HbIX
BBITIA/IKAX.

VY TpoauiM nmaparpade pasriisaarolia HeKaTOpbis BbUTIYABHbIS alTapbITMbI TS
IBIKJIIYHAW CKPYTKI 1 XyTKara nepaytBapsnus Oyp'e.



Abstract
The thesis contains 32 pages and 4 references.

Keywords: primitive root of unity, interpolation, Vandermonde matrix, cyclotomic
polynomial, cyclic convolution, discrete Fourier transform, fast Fourier transform.

The purpose of work is to study the discrete Fourier transform and its application
for fast multiplication.

The first chapter is devoted to the complexity of multiplying polynomials.

In the first section we consider the interpolation of polynomials over a field and
over aring.

In the second section we consider the calculation of polynomials in roots of unity.

In the third section we consider primitive roots of unity and cyclotomic
polynomials.

The second chapter is devoted to the discrete Fourier transform.

In the first section we consider a cyclic convolution and a discrete Fourier
transform.

In the second section we consider the fast Fourier transform in various cases.

In the third section, we consider some computational algorithms for cyclic
convolution and fast Fourier transform.



