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W3BecTHO, YTO KaX0€ KJIACCHYECKOE OpTOroHajbHOe (yHHUTapHOE) mnpeobpa3zoBanne Dypre umeer aBe
peanu3anuy: KI1acCHYecKyro (Ha KIIaCCHYECKOM KOMITBIOTEPE) U KBAaHTOBYIO (Ha KBAHTOBOM KoMmIibloTepe). B padoTte
[1] MBI mokaszanm, 4YTO KakKOoe Kiaccuyeckoe mpeoOpasoBanne Pypbe TreHEepUpyeT MCTHHHO KBaHTOBOE
npeoOpa3oBanne @Dypbe, KOTOpPOE TaKXKe MOXKET HMETh IBE peajHM3allM: KIACCHUECKYl0 W KBaHTOBYIO. B
HACTOSIIIee BpEeMs KBAHTOBYIO pealM3allli0 KIACCHIECKOro mpeodOpazoBanus Dypre ommOOYHO HA3BIBAIOT
KBaHTOBBIM TpeoOpaszoBanneM ®Dypre. VcTrmHHO KBaHTOBOe mpeobOpasoBaHue Dypbe 0TOOpaXkaeT KIIACCHYECKHE
CHUTHAJIBI B KBAaHTOBBIE (DPMHUTOBHI OmepaTopsl). B 3Tol pabore MBI MOKa3bpIBaeM uToO IpeobpasoBanue Dypre-
Ieiizenbepra peanm3yeT KOHEYHOE MHOXKECTBO MCTHHHO KBAHTOBBIX IpeoOpasoBanuii dypre, 0TOOparkarommx
KJIACCUYECKHE CHUTHAJBl B KBAaHTOBBIE CHTHAJIBI (DPMHUTOBBI OIEPATOPHI) Pa3IHIHONW Pa3MEPHOCTH, YTO [aeT
MHOTOMacIITa0HOE KBAaHTOBOE MPECTABICHNE KIIACCHUECKUX CUTHAJIOB.

CornacHo pabore [1] ucTHHHOE KBaHTOBOE Mpeodpa3oBanue Dypre 3a1aeTCs BHIPAKECHIEM
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Oto mpeobpazoBaHue (COBMECTHO ¢ mpeoOpa3oBaHneM BymBopaa) oToOpakaeT KIaCCHYECKHH CHUTHAI f B

KBAaHTOBBII CHTHAJI f . OHo peanmzyet uHTEp(DEHC MEXIY KIACCHIECKH M KBAHTOBBIM MupaMu. OKa3pIBaeTCs, YTO

MOTOOHBIE KBAHTOBBIE MTPe0Opa30BaHus SBISAIOTCS OCHOBHBIMU CTPOUTEIHHBIME OJIOKaMu mpeoOpa3oBanns Dypree-
Ieiizenbepra, KoTopoe OTOOpakaeT KIACCHYECKHH CHUTHAl B COBOKYIMHOCTh KBAaHTOBBIX CHTHAJIOB Pa3IHMYHON
Pa3MEpHOCTH U NMPUHAUISKAIIUX PAIUUHBIM HEM30MOP(HBIM KBAaHTOBBIM MHpaM C Pa3IMYHBIMU MMOCTOSTHHBIMU
IInanka.
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Mpbl 110Ka3bIBaeM, 4YTO 3TO INPeoOpa3oBaHHE MMEET KIACCHUECKYI0 peau3aluio B (OpMe KIIaCCHYEeCKOTro

OBICTPOro ANTOPUTMA M KBAHTOBYIO PEATM3aIMIO B ()OpPME KBAHTOBOI'O CYNEpPOBICTPOTO aIropUTMa.
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It is known that every classical orthogonal Fourier transform has two realization: classical (on classical
computer) and quantum (on quantum computer). In [1] have been shown that every classical Fourier transform
generates true quantum Fourier transform. This transform can has two realization too: classical (on classical
computer) and quantum (on quantum computer). Quantum realization of classical Fourier transform is not quantum
Fourier transform, because true quantum Fourier transform maps classical signals (function) on quntum signals
(Hermitean operators). Classical Fourier transform maps classical signals to classical spectrum. So, classical Fourier
transform (on classical and quantum computers) performs interface between signal and spectral domains but true
quantum Fourier transform (on classical and quantum computers) performs interface classical and quantum signals.

According to [1] true quantum Fourier transform is defined as
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where EB”T] =2 M"T" - the Heisenberg-Weyl operators written in the form the product of modulation
operators and M Y f(x) =@, (x)f(x)anf generalized shift operators (f f Xx) = f(x @D 1), generated by an
orthonormal basis {(00) (x)}weg* of the signal space Sig, = L(Q,A):Z {f(x)|f(x) Q- A} of functions
f(x):Q— A, defined on a set €2 with values in an algebra A.1In particular, if Q=27/p -is finite cyclic

group (p is a prime) u A = C is the complex field then true quantum Fourier transform is defined as
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If Q=7/p" -is a cyclic group of the order P then in this case we obtain a wide family of true quantum

Fourier transforms. They map a classical signal to a family of quantum signals (operators) with different
dimensions:
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where kK =12,...,n. This means that Fourier-Heisenberg transform map the classical signal to a set of

quantum signals with dimensions pl x pl, p2 X pz,..., p" x p" and, therefore, represents multiresolution

quantum analysis of classical signals.
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